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ON THE HABIT WITH CERTAIN CHALCIDOIDEA OF 
FEEDING AT PUNCTURE HOLES MADE BY THE 
OVIPOSITOR 

By L. 0. Howard 

In his article on the importation of TeirasUchus xanthomckma- 
m the Journal of Economic Entomologj', Volume I, No. 5, 1908, pages 
281-289, the writer described the observations of Paul Marchal on tLs 
European Tetrastichus in which he showed that in many cases the 
ovipositor is used as a pin to pierce the shell of the egg in order that 
the adult may suck its contents. He showed that many punctures 
"ere made in this way without oviposition and apparently for the 
piiipose of feeding. Similar observations were made by Mr. W. P. 
Fiste when this same parasite was imported into this country. 

Again in the Journal of Economic Entomology, Volume II No 
J August, 1909, page 278, Dr. II. T. Femald mentions an undeter- 
iiiiiio^ parasite of ^ the eggs of the asparagus beetle (Crioceris' 
and in a circular of the Massachusetts Agricultural Experi- 
Station (No. 23, published July, 1909) Doctor Pernald states 
^ one of the observers of this insect at Concord, Mass., reports 
^■«ug the parasite occasionally attack the eggs with its mouth parts, 
vrrr'v' ““tents of the eggs. He stated that he had not ob- 
'vrif ** himself and was of the opinion that the observation needed 
liccd'rt'" ^'■e^eott, of Concord, Mass., on May 23rd no- 

mal of the eggs of the asparagus beetle were empty 

hidust?-' -h Norton, of the Bureau of Plant 

Chiton together Mr. Prescott and Mr. 

examined the eggs carefully. They saw the parasite thrust 
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its ovipositor into the eggs, and afterwards noticed it mouthiii:. 
aperture and apparently absorbing the contents of the eggs. Thk 
observation was reported to the Bureau of Entomology, and Mi*. .\ 
F. Burgess of the Bureau visited Mr. Prescott’s place and vctin,,] 
the observations. In several instances he noticed that the paiMsii.s 
licked the wounds made by the ovipositor after it was withibawii 
from the egg, but in other instances direct feeding upon the jq,. 
peared to be evident by their gradual collapse. The parasite in (jUi., 
tion was described by ^Mr. J. C. Crawford in the Proceedings oj' i)-. 
Entomological Society of Washington, Volume XI, No. 3, Octnlxr. 
1909, as I'etrastkhus asparagi, from specimens received from Dm-iur 
Femald. 

In the Comptes readus liebdomadaires des Seances de rAcadi'ij,;. 
des Sciences de Paris, vol. CXLVIII, no 18, p, 1223-25, May 3. Vm\ 
Dr. Paul Marchal gives some interesting observations on thr avi- 
position of Aplieliiius, under the following title: ‘'La ponti* <!■< 
Aplielinus et Finteret individuel dans les actes lies a la conservaiin! 
de Fespece.” His observations were made upon Apkelinus miftihispiip 
in relation to Aspidiotvs ostrea'formis. The observations in brii'f 
as follo^YS : 

“Before egg-laying the Hymenopterous insect places itself altcii: 
the center of the scale which covers and completely hides each of li,' 
Coccida^ Then it advances slowly towards the periphery of the seifi- 
with a light, balancing, sidewdse movement of the body and palpira:- 
ing with its antenme. Arriving at the edge it turns bnisqiitiy 
towards the center, and on different occasions it begins again in otlni 
radial directions the same inanceuvres without leaving the Cocfi'i 
The object of these singular preiiininaries seems to be to explore tlr 
Aspidiotus in order to find out whether the eonditions requisite f'T 
the laying exist, and perhaps also to choose in this Aspidiotus an aj'- 
‘propriate spot for the egg which it is to insert. In July it happeii'd 
that many of the scales covered only dry Aspidiotus w hich had Itorii 
killed by the parasites of the preceding generation, and the Aphellini^ 
w^ere obliged to visit many before finding one wdiich was in good 
dition for laying. In general they did not remain long upon the dnoi 
Aspidiotus, and after having explored them by some movements fi’"W 
the center to the periphery they abandoned them. 

“When on the contrary the Aphelinus found living Aspidiotii>- 
explored for a rather long time, according to the method just n^d- 
cated, and then inserted its ovipositor so as to completely piorr-v ih 
scale. The ovipositor, at first only partly inserted, finally penetrate'* 
completely, so that the belly of the parasite came in contact w ith 
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gea’e of the Coccid and the ovipositor remained thus inserted for 
soiiio minutes. The Hymenopter then withdrew the ovipositor and 
applied its head to the puncture and licked the imperceptible moisture. 
It ilien again inserted its ovipositor, and again the puncture was 

licked. 

••I have thus seen one of them pierce the same Aspidiotus eight times 
each time bend its head to the wound to lick the liquid which 
issuKl. Without interruption, it pierced and licked alternately for 
about forty-five minutes up to the time when I stopped it. The num- 
btn- of punctures given by the Aphelinus to the same Aspidiotus is 
very variable. Frequently it does not exceed two or three, l)ut it can 
also be much greater. 

■'It is very certain that each thrust of the ovipositor does not 
(.orrespond to the deposition of an egg, for I have only once found 
wo eggs of the Aphelinus in one Aspidiotus upon which one of these 
fymenopters had worked in its accustomed manner for an liour. In 
itlicT cases it’ has been impossible not to discover the egg of the para- 
de . which is rather large and could not escape my attention. It is 
Ik '11 very probable that the Aphelinus pierces certain A.spidiotns only 
or uourishment. In any ease many of the stings with the ovipositor 
ire given exclusively for this reason/’ 

Just as MarchaFs observations upon the curious feeding habit of 
he Tetrastiehus on the elm leaf -beetle eggs were soon followed in 
Imerica by observations upon a congeneric insect attacking the as- 
laragus beetle eggs, so in the case of the Aphelinus and its Diaspine 
lost MarchaFs observations have been verified in America. At this 
late of writing the writer has before him a note made Xovember 7, 
1908. by l\Ir. J. G. Sanders, then of this Bureau. .Mr. Sanders's 
note reads as follows: 

"The oviposition of Aphelinus fuscipennis on Aspidiotus rapax. 

"On opening a package of Aspidioius rapax from Catalina Islaiia, 
talifornia, several parasites, Aphelmus fuscipennis^ were noticed upon 
tM'igs. One female was observed upon the summit of a female 
>'iale of Aspidiokis rapax critically examining the surface of the scale 
"Oh innumerable sweeps of the antenme from the margin to the 
'Ttx of the scale. After a moment’s observ\ation the ovipositor was 
^iii'iist into the scale near the apex, and constant working of the abdo- 
was continued for eight minutes, when the ovipositor was with- 
'^^3'vn and the Aphelinus turned about a 7 id apparently sealed ike 
in the scale with her mandibles.’^ 

attempt has been made to watch the oviposition of other scale 
parasites in the Department greenhouses since the arrival of 
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Doctor Marchal ’s last paper, but notbiug comparable to his obs- }‘va- 
tions has been noticed as yet We have, however, now four inde{> iid. 
ent observations upon four different species of parasites and !• 
and it seems more than probable, now that attention has been e;i]Iefl 
to this matter, that this interesting and apparently (to the 
concerned) important habit will be found to be quite widespread. 

I close this note with a transcription of MarchaPs closing pnra. 
graph in his last paper: 

^‘Ces exemples, que les observations ulterieures ne pourront man- 
quer de multiplier, montrent que Pinteret individuel pent se rnaiij- 
f ester assez frequemment par des habitudes normales dans Paoeoii!. 
plissement des actes qui accompagnent la ponte et qui ont pour but 
d ’assurer la conservation de Pcspece chez les Insectes. II y n l-i 
un faeteur jusqu’ici neglige et dont il convient de tenir eompte dans 
Petude de Pevolutioii et de la specialisation souvent si etroite dfs 
instincts lies a la reproduction qui s’observent chez les Inseett^s et. 
en particulier, chez les Hymenopteres.” 


LOCUST DESTRUCTION IN SOUTH AFRICA 

By C, W. Howard, Chief of Entomological Section, Department of Aorindtiio-. 

Mozambique 

Probably nowhere in the w^orld have locusts been so destnieiiv 
and exercised such a baneful influence on agricultural pursuits as ii 
South Africa, and nowhere else has so unique a method for eombatlns 
them or so perfect an organization for local extermination been de 
veloped. Although reports of the work have been frequently notic**'. 
in American Entomological publications, I know from personal cor 
respondence that very few of the American \vorkers are thornndib 
^familar with this South African work. For this reason a brie! ro 
sume may be of interest. It will deal mostly with conditions in 
Transvaal as it was in that Colony that the author had the privileg*' o] 
conducting two large locust campaigns. 

Locusts have been known in South Africa since the earliest roeenh 
Immense swarms in the earliest days of settlement are said t" 
swept down into Cape Colony from the North and North West, P- 
stroying everything before them. 

I myself have seen swarms with a frontage of 15 or 20 
at least 60 or 70 miles long, taking several days to pass agiv^ Ji 
and filling the air so thick that the glint of the sun on theii’ 
made one easily fancy he was in a snowstorm. Traveling 
such a swarm is not pleasant and many horses will not face it. 
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Qv r trains were often delayed by the greasy crushed forms on the 
tni 'ks. A swarm such as this will do a vast amount of damage. 
SciO’cely a green thing is left behind, even the washing hung to dry 
^,11 ihe line may be partly devoured and the ground is covered with a 
thii-'h carpet of the foeees. Large trees are completely broken down 
bv the weight of the sleeping locusts at night; the veldt is stripped 
baiv of the green grass in the dry season and every winter crop of 
in'ain. etc,, is cut down. When there are dozens of such swarms in 
a country the size of the Transvaal it can easily be imagined what the 
results are to the farming population. During the invasion of the 
^vinfer of 1906 we endeavoured to secure statistics of the loss occa- 
sioned, and we found that at least £1,000,000 of crops, including 
damage to the veldt, had disappeared into the stomachs of these lo- 
custs. 

The flying locusts come in the dry season when few crops are grow- 
iutr and those usually small in plots which can be irrigated and whicli 
can be protected, at least partially, from the ravages of the flying 
locusts. But with the first rains come the hoppers, the progeny of 
mvading swarms of flyers. The hoppers have been aptly termed 
voetgangers, by the Dutch population, voetganger being the term for 
infantry. AVhen a district is full of hoppers, not in swarms of feet 
or yards in extent but often actually miles in extent, marching like 
an army so thick as to turn the veldt brown, the farmers may well 
give up in despair. Nothing will turn them from their course and 
every green thing disappears before them. 

During the season of 1906- ’07, referred to above, when locusts 
oviposited in enormous numbers over the whole Transvaal, the statis- 
tics. also referred to above, showed that at least £10,000,000 worth of 
crops were preserved through the actions of the Government, which 
would have otherwise been destroyed and the population both black 
and white reduced nearly to starvation. This work of destruetiofl 
was done by the Government at a cost of about £12,000, an in- 
foiitcsimal sum compared with the value of the crops saved. So thor- 
oughly was the work done that scarcely a swarm of voetgangers was 
able to escape destruction and reach maturity. 

To correctly understand the locust problem of South Africa, how- 
it must be remembered that we have two species of locusts, dis- 
tinct in their habits and distribution. This is a fact ignored by many 
^^uropean writers on the subject and has caused much confusion. Be- 
locusts also occur in Egypt, Algeria and Central and East 
Africa many have tried to prove that the Sahara desert was the cen- 
ter from which locusts spread out North, East and South over the 
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;vb<lo continent; whatever may be the facts eoneernin^^ Xortli anti 
£;i.r African locusts those of South Africa, so far as we have been 
altl.- to ascertain have no connection therewith. 

[ shall avoid the points still open to discussion and state briefly the 
iitain facts about the migrations and life histoiy of these two locusts. 

Th.^ most destructive and the most dififieult to conlbat is tlie Brown 
Lcu-ust {Pachytylus sulcicollis). It is a small locust of quite a uni- 
foriJi bro^\Ti or dark straw color. Its pennanent summer ((uarter 
January to March or uutil July) seems to be somewhere in the 
Kalahari desert and German South West Africa. Krom hen' tliey 
bcoiu to spread out in March, but sometimes not until July, the 
winged swarms eventually covering an area which may include. Con- 
mi and Eastern Cape Colony, Orange Free State, Basutoland and 
must of Southern Rhodesia. Apparently tliey seldom cross to the 
Xurth of the Zambesi River, and only at the height of the cycle will 
they cover the entire area mentioned above. So far as we can ascer- 
tain their flight is affected very little by winds, although certain sea- 
sons, for some reason, the bulk of the swarms turn to the south cast 
from the Kalahari and during other seasons to the north east. 

By about the first of July these winged swarms begin to oviposit. 
Each female deposits two or three pods of eggs of about 40 eggs each, 
ami then perishes. Males may survive one or two mouths longer. 
The eggs lie in the ground until the first rains, which usually begin 
about the first of October. In two weeks after the rains the first hop- 
pers appear, providing the atmosphere has been warm enough. Many 
variations as to time of hatching occur, owing to variations in the time 
of the beginning of rains and owing to the intensity of the first rains 
the lack of proper temperature. I have seen eggs hatching only 
the following February and Alarch and eggs deposited in the areas 
<'f Cape Colony where rain only occurs once in 6 or 7 years, will 
L'liiain dormant several years and still hatch. I have kept eggs mv-* 
"df two years; they hatching at the end of that period when they 
"••re subjected to proper conditions, and I believe that the Cape 
hntoinologist has secured hatchings after a lapse of five years. 

T rum 6 to 8 weeks are necessary for the growJh of the nymphs, at 
tile end of which time they obtain their wings and immediately fly 
towfii'd the Kalahari. From the Transvaal they follow almost a bee- 


jiif* to the south W'Est and this is true of Rhodesia, while froin the 
Oimigu Free State they go westward, 
litc voetgangers of the Brown Locust remain from the very first in 
‘impact swarms, sleeping in masses in grass and scrub during 
and moving in massed columns during the day. Swarms 
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hii lied in close proximity gradually come together until miles of veldt 
vih. be covered with a mass of hoppers feeding and moving along as if 
uri'i'T the command of a captain. Such swarms quite easily cross a 
ri\ 1* as large as the Vaal, by swimming and by forming a bridge of 
massed bodies. This habit of massing together makes Hieir 
dt^i ruction more easy. 

'fhe second locust, which has been given various names, such as Red- 
wimred locust and Red locust {CyrtocantJuicHs septemfasciaia, long 
known as Aeridium purpuriferum) ^ is not so destructive as the Brown 
Locust. It does not cover so wide an area nor does it occur in such 
large swarms. The fact, however, that it occurs, not on the high in- 
terior plateau, but along the coast in very unhealthy and uninhabited 
parts and also the fact that the hoppers do not form such compact 
swarms as do those of the Brown locust, all tend to make the carrying 
out of measures directed against it more difficult. 

The red locust is much larger than the brown and at the breeding 
season assumes a bright ^vine color on the hind wings, giving it its 
name. At the time of first reaching maturity the whole body also 
takes on a dark reddish brown tinge. 

Two areas seem to be the centres of distribution for this loemst. 
Small swarms may sometimes winter in almost any sheltered valley 
111 the low veldt of South Rhodesia, Eastern Transvaal, or Mocambique. 
To the south, Natal and Zul aland seem to be the favored area. To the 
north\(ard the area about the Zambesi river especially south of that 
river and in the extreme Eastern part of South Rhodesia are always 
Milter quarters for red locusts. From winter quarters in Natal and 
uhilaud beginning in October, they spread out over Natal, Zululand, 
Swaziland, eastern Transvaal, and southern Mocambique, while South- 
ward they may infest the coastal area of eastern Cape Colony. In 
.\orth they spread out from the Zambesi River over the Zambesia 
distnet to the northward of Quelimane ; over the southern extremity 
Xyassaland and over most of South Rhodesia. Med locusts are 
Kesent in the northern parts of the Province of Mocambique, but as 
ti'vre are no white inhabitants there and the natives are not yet in 
s^ubjeetion^ very little information can be secured. The relation be- 
tween these northern and southern centres of emigration is not yet 
*uown. Probably in a year when the^ locust cycle is at its height, 
^vai ms would migrate from Zululand all along the coast toward the 
aitucsi; and reports seem to indicate that swarms have passed over 
astern Transvaal into Rhodesia. As I state above the Red locust 
a coastal locust and is confined usually to the wet, humid and hot 
"Jastal areas and low veldt, but in years of unusual abundance swarms 
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may oviposit on the high and middle veldt of the Transvaal and soi^h- 
em Rhodesia covering the eastern two thirds of these colonies, so ihat 
we may then have a double infestation of locusts making the proMem 
a more serious one. 

By the first of December the Red Locusts begin to oviposit, each 
pod containing about 95 eggs. The females die and the males luv 
on for some time more. They usually select very choice spots tV,r 
oviposition, such as newly planted sugar plantations. On the Zanilh-sj 
we have seen at least twenty tons of eggs dug from an area o1' not 
more than 100 acres. The eggs of this locust are not so dependent 
on rains as are those of the brown locust. Indeed they are usually de- 
posited long after the rains have begun, unless it be a year of unusual 
drought, so that in two to three Avecks after oviposition the youni: 
hoppers begin to liatch out. That is in the South the hoppers beein 
to appear about January first, while in the North they may be found 
by the middle of December. 

In about two months the hoppers have reached maturity, and couk^ 
together into more compact swarms than before. When they liav^ 
assumed their udngs they make for winter quarters, although, a.s \vh 
have pointed out, summer and winter areas and migrations are not so 
well marked out as is the case with the brown locust. 

In the Transvaal and South Rhodesia it usually happened during 
bad seasons that as soon as the campaign against broAvn locusts had 
ceased another had to he begun against the red locust, so that the whnli 
year, from the end of the dry season until the end of tlie wet seascu. 
was spent upon this one problem. 

Before going farther it may be w^ell to describe the method employrd 
in South Africa in destroying locusts, as it is one peculiar to South 
Africa and so far as I know has not yet been employed elsowliiuv. 
Indeed some Entomologists in other continents, refuse to acknowleduv 
its efficacy in smte of the lengthy reports annually issued by the vari- 
ous Agricnltural Departments of South Africa, 

It Avas early recognized that it was useless to attempt to destroy 
Avinged locusts at the migrating season, although every method whi'-li 
could be devised for their destruction Avas encouraged; even to urgiu? 
the natives to use them more commonly as an article of food. The 
most that could be done was to call out all natives and white p* opk 
on the approach of a SAvarm of locusts and by the use of snicko er 
beating of tins drive them off of a crop and compel them to stttle 
elsewhere. This, hoAvever, is not an easy matter. A locust Avhieli has 
flown a number of miles is usually hungry^ and a little smnko or a 
little noise in a nice green field of maize or forage aauU not prevent Ins 
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ijnakiQg his fast. Consequently all the efforts at actual destruction 
,v,r.' centered on the voetgangers. At first the various methods sug- 
,.c 5 m 1 in the locust reports of the United States of America, Egypt, 
Cyprus, and Argentine, were tried, from the digging of eggs to the 
of rollers, trenches or screens and pits, to that of the fainous locust 
niiiciis. All were found ineffective, owing to conditions existing in 
.South Africa. The population is very sparse, labor is scarce ainrcx- 
pi-nsive and transportation and materials are very costly, iloreover 
those methods were not thorough and couhl not be carried out over 
ivitle areas except at great expense to the Government and tlie peo))le 
wore not yet broad minded enough to tahe up the work on their own 
initiative. The old Boer was indolent enough to accept a locust 
plague as a punishment for his sins and resorted to prayers and days 
fasting, like our half-civilized aneestore of the middle ages, in the 
kipos of seeing* a irtiraele wipe them out. 

It remained for Xatal to devise a melhod of voetgariger destriietion 
ivhieh i.s remarkable for its simplicity, cheapness and case of appliea- 
'inn. The history of this discovery is interesting. 

Thu sugar planters in Natal found the ]ocnst.s very troidilesome 
iibuiit 189T. They tried every method of destruction and amongst 
-iliurs the pit and screen system. The hoppers were driven into the 
iivnelies which were about two feet deep and in the bottom of which 
ufis placed four to six inches of treacle, a waste prodtict from the 
mills. ' The treacle held and smothered the hoppers, lint it 
was soon noticed that Avhen the trenches were filled with oartli some 
ii'-iic-le oozed out and the survivors hung about and ate the treacle 
■'iKl tlial fresh swarms seemed to be attracted to the treacle and ate 
;t. They then tried poi.soning the treacle and found arsenic the best 
I-isuii. The next step was the use of a bait made of boiled sweet po~ 
-‘loos, molasses and arsenic, but this soon gave place to pni.soned 
'ii'‘lasses sprinkled about on the grass. The credit for the discovery* 
bir belongs to Mr. Gilbert Wilkinson a sugar planter of' Natal. 
W method was followed for some time with considerable success, 
'‘b.i, I believe, at the suggestion of Mr. Lounsbnry, the treacle and 
P'Jison were made into a thin solution and sprayed on the grass and 
'^^etation. This sweetened arsenical-spray i.s what has revolutionized 
‘ Mhole work of locust destruction in South Africa, because of its 
^iiTheity m mixing and applying and its complete effectiveness. 

^ ^'imula^ for its use var\’ with the size of the hoppers to be killed 
urgency of killing them. The usual strength employed is 1. 

^ ‘ii.senite of soda and 2 lbs. of crude sugar or molasses to 16 gal- 
"f water but in special cases it may be made as strong as 1 lb. 
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of arsenite of soda in 8 gallons of water. Its effectiveness lir^ 
the sugar or molasses of which locusts are very fond and to which ih^y 
are attracted long distances by the odor. It is therefore best tij 
as crude and strong smelling a substance for sweetening as can be pro- 
cured. At first white arsenic was employed, as a poison, which had 
to first be boiled with caustic soda to produce a soluble compound. 
The late Mr. Simpson improved this by introducing the use of ar.S( uito 
of soda which is soluble in cold water. The latest improvement h 
production of a concentrated stock solution of arsenic and sugar. Such 
a compound has been made, at the writer's suggestion, by the Atlas 
Preservative Co., of England and is known as Atlas Loousticide. Jj 
is put up in 1 gallon and 5 gallon tins and only needs to be inixnj 
with the proper quantity of water before using. Locusticide lias 
helped very much to push the work in the coastal regions sueli as 
Moeambique where transport is difficult and costly and where inecui- 
petent persons often have to prepare and handle the spray. In Cape 
Colony they prefer to prepare their own concentrated solution froiii 
arsenite of soda and molasses ; but in other parts the cost of tins and 
the skilled labor necessary make such a method impossible. 

The method of applying the spray is to locate a swarm of hoppius 
and note the direction in which they are moving. Then late in tk? 
afternoon or early in the morning spray a strip of grass varying iu 
width from 20 feet to wider, depending on the size of the swarm, 
clear across the front. If it is a small swarm spray a ring complctoly 
around them. During the night the hoppers bunch up together on th-' 
grass or bush to sleep, and in the morning as soon as the sun has drii d 
off the dew they begin to eat and move outward. Consequently if a 
choice bit of gi^ass has been sprayed, this is what they will attack 
first. They will die in from one or two to 24 hours, depending on ik.' 
strength of the solution used. So fond are they of the sugar that if 
^lot enough sprayed grass is left for all the hoppers the last comers 
will devour the first which have died or are dying and so one dose of 
poison may often kill 3 or 4 hoppers. 

The writer once visited a small town in the north Transvaal wbicli 
was being overwhelmed with locusts. The locust officer had 
sprayed a strip of grass about 10 or 15 yards wide clear across “ii'.' 
side of the town lands or commonage to cut off an approaching 
of hoppers. This swarm was at least 5 miles across the front. Ok 
they came till they struck the sprayed grass where they staid awluk 
and fed. The spray had purposely been made weak to avoid tk' 
danger of poisoning cattle and the hoppers had taken some time to 
But when we arrived every fence corner and every^ corner of a 
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^ind oven the streets themselves were covered with dead hoppers and 
so overpowering was the stench that wagons had to be put on and 
load after load of dead hoppers was taken away to be buried. 

Wlien the'late Mr. Simpson came to the Transvaal as Entomoiogist, 
jt ujis not long before he saw that it was impossible for farming to 
adviioce until the locust problem was solved. He, therefore, began a 
^tiidy of the question at once. His first move was to study carefully 
the migrations of the swarms of flying locusts. To do this post cards 
nerr prepared. On one side was the address and franking stamp, 
on fhe other properly ruled spaces for the required information. 
Those cards were distributed to every farmer, police, post master, 
railway station master, agricultural society and in fact every per- 
son who would accept them. As soon as they saw locusts they marked 
on the card w^hether they were flyers or hoppers, direction of flight or 
iiioA'oinent, egg laying, etc. As each card came in the information 
ivas recorded with pins and flags on a large map of the Transvaal 
and at the end of each month copied in colors on a small map. If the 
cards reported swarms of flying locusts which we thought Avould pass 
into other inhabited areas, telegrams of Avaiming were at once sent 
out, so that farmers could be prepared to drive them from their crops. 
After a few months of such records had been examined, it could 
lie easily forecasted in Avhat parts of the Transvaal the locusts would 
oviposit and consequently where work of destruction Avonld have to be 
carried on. This system was taken from a suggestion of Knuekel 
d'HorcuIes in his work on locusts in Algeria, and was of very great 
value. After two or three years of studying the migrations of locusts 
111 this Avay, their movements could almost be forecasted before they 
approached. 

The next step was to get the hoppers destroyed as soon as they ap- 
peared. At first the Transvaal farmers Avere afraid of the arsenic, so 
the Cyprus locust screens aa ere used. After one season, however, they 
were abandoned as too clumsy and ineffective. In the meantime ex- 
periments and demonstrations had been carried on with the Natal 
Tray and this method was adopted entirely. The arsenitc of soda 
sugar AA’ere given free to the farmers while the spray pumps 
Alfyer’s Success Bucket Pumps) were loaned free of charge. Where 
it was impossible to persuade a farmer to use the poison he was al- 
iowed to use a strong solution of soap and Avater to spray upon the 
hoppers. This was not very effective and took too much time to pre- 
pare. so as a rule he soon came around to the poison method. 

The phenomenal success which followed the work depended, how- 
on the organization. The year's campaign was ahvays preceded 
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by the Entomologist making a tour through the infested country. 'lur- 
ing which illustrated lectures were given, to interest the farnii-i-s 
the work. Some time before the hoppers were due to hatch oui. il].. 
poison and pumps had been distributed to centres convenient for 
tribution to farmers. Then locust officers were appointed. Th,. 
Transvaal is divided into several districts over each one of wide}) j,; 
the alfeeted area was placed a locust officer, directly responsible to tli,- 
Entomologist as Chief Locust officer. Large districts were suli. 
divided and officers placed over each division directly responsili].- i,. 
the district officers. Then under these sub-district officers wer.- uhn 
whose duty it was to go to native locations and government laiul.s i-, 
see that all hoppers were destroyed on them, and others to go 
the farmers, giving demonstrations and persuading each man to kiii 
the locusts on his own farm, Only men who thoroughly undersffiotl 
the farmers and could use tact and discretion in dealing with tiu.ih 
were chosen as locust officers. The locust staff often included as lufiny 
as 160 men. This thorough system of organization meant that eVi-n 
man was at his post doing his duty carefully and promptly. Tli- 
Entomologist was always at headquarters and by telegraph and 
phonc directed the whole campaign. The work was executed quickly 
and with no waste of money. 

It, of course, took several seasons before all the farmers ffill iiU'' 
line, but now there is scarcely a farmer in the Transvaal who will ir-i 
sw^ear by the locust killers. 

From a study of the Transvaal locust reports Mr. Simpson sn-.n 
saw that the Transvaal alone could not solve the locust problem. In 
spite of her good work, each year new swarms invaded the colony fu'ii: 
outside and necessitated its repetition. He accordingly placed thi 
mattcr before the High Commissioner of South Africa, who calh-d ;! 
conference in Pretoria in August, 1906, to discuss the question. Tln> 
conference resulted in the establishment at Pretoria of the CtaHnil 
South African Locust Bureau. This was largely Mr. Simpson's idea, 
but almost before its organization was begun Mr. Simpson died acd 
its management was left to his successor. The Bureau was under the 
direction of the Transvaal Entomologist but w-as supported by fureb 
from all the Colonies and territories in South Africa includmg’ tlr. 
Province of Mocambique and German South West Africa. Its wmk 
was the collection and tabulation of information regarding 
from the whole of South Africa. The Cape Colony had already ir.- 
trodiiced a system soniewdiat similar to that of the Transvaal lor ci'I- 
lecting locust reports and the other colonies and territories tCl 
line. These reports all w^ent to Pretoria and were there tabiilatid 
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an.i a monthly record map based on these reports sent to each sub- 
ier ning colony. Colonies were also warned by wire of approaching 
<ttarnis of flying locusts and urgency reports issued on request. 

.\ltliough the work of the Bureau was supposed to be only the col- 
Ifi-tem of data, it was really luueh broader. Tn ilay, 1907, a con- 
tVMiee of all the Ministers of Agriculture of the various colonies was 
oalli-d at Pretoria by the Transvaal Minister of .Agriculture in con- 
juiiWion with the annual meeting of the committee of control of the 
Buivaii. At this meeting the Bureau was able to put forward facts of 
.inch importance that each colony pledged itself to initiate locust de- 
gnietion work. That was the beginning and subsequently the work 
has gone on well, even the native territories undertaking locust 
lostruetion. Since then the Bureau has kept up popular "iuterest 
by its annual reports dealing with the work of eacli colony by suggest- 
ing where improvements could be made and by the issuing oT in- 
{oriiiation for newspapers, etc. 

Ill dealing with the locust question we should not forfret the help 
iveeived from natural allies. I.ociist funoTis was found ahsoluteh- 
useless, and the work of Mr. Pole-Kvans, Transvaal Plant Pathologist 
on the fungus, has, I think, settled the question of its nsi' in South 
Africa for ever. Early in the work, many birds and small mammals 
^vt'iv found to destroy great numbers of flyers and hoppm's, and a law 
passed protecting several of the more important birds. These 
could, however, only be of small assistance in combating sucli 
a scourge and although they were protected very little reliance was 
placed on their work. 

Thus during the last three years there has been active cooperation in 
bciist destruction tliroughout the whole of South Africa. The results 
"f this cooperation soon showed themselves. After the first year 
Ih’own locusts in the Orange Free State, Transvaal and Rhodesia were 
materially lessened, and the next year were almost lacking in 
tliose colonies, while the past season there were none. This past year 
l^i’myn locusts flew down from the Kalahari and German Soiilli West 
Africa into Central Cape Colony and oviposited there, but that is the 
part of South Africa which has been infested. The Red locusts 
also disappearing. Their numbers in Natal are lessening each 
?yai. i\hile this season there are practically none in the Eastern 
rans\aal and Southern Aloeambiquc. In southern Rhodesia and 
^athein Alocambique they are still quite numerous, but the work 
i.s being extended each year farther into the areas of egg laying 
'hh the result that they are slowly decreasing in numbers. In the 
' istrict about the lower Zambesi river two years ago immense losses 
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were suffered from the destruction of sugar cane and eocoanir ],y 
locusts. Last year work was begun in that area which resulted i - 
saving of about £250,000 worth of crops and as a further resid; this 
year locusts have invaded only a very small portion of the area. 

Taking the locust problem as a whole there is, therefore, onh 
territory remaining over which there is not absolute control. ]. r- 
Parts of German South West Africa. The German Government is 
doing its utmost to control the pest within its boundaries but when \ve 
remember the character of the country, with its vast extent of almost 
desert land, with no white population and no water, we can under- 
stand the impossibility of the task. We will probably have swarms 
of brown locusts invading the other parts of South Africa from tliat 
region from time to time. Beyond this, however, there is no reason 
why South Africa should have a recurrence of such a scourge as in 
the past, provided she is watchful and meets each small invasion with 
prompt action. Now that there is to be one government over all of 
British South Africa, the administration of such matters as locmst 
destruction can be from a central office where the work can he inort 
successfully directed than heretofore. 

The locust work in South Africa has had a more far reaching effect 
in the Transvaal at least, than the mere saving of the crops in immi- 
nent danger. It has succeeded more thoroughly and more quieldy 
than years of teaching and publishing of reports could have doat-. 
in converting a conservative backward people to the value of new 
scientific methods in combating pests of all sorts. The farmer who 
^Yas formerly inclined to laugh at the Entomologist as a '‘bug catcher’' 
now listens to him and accepts his advice. 


NURSERY INSPECTION IN MASSACHUSETTS 

By H. T. Febxald, Amherst, Mass. 

In some respects the work of the nursery inspector in i\[a.ssaclm- 
setts would seem to differ from that in most states. Of the one 
hundred and thirty odd nurseries requiring inspection, only two arc 
at present growing any fruit stock, nearly all devoting themselves 
entirely to ornamentals. Large sales of fruit trees are mtjde. ot 
course, but the only evidence of this which the inspectors find durini' 
their fall inspections are small blocks of “left overs” from the d>nB- 
purchases. Here, however, the San Jose Scale is frequently verj' 
abundant, sustaining the now well recognized fact that the insj'cetors 
in other states as well as in Massachusetts are not always mffdlibk- 
Most of the nurseries in the state are small, the average size 
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fen or fifteen acres, while the largest ones are of less than 
liundred acres. It is probable that almost all of the interstate 
is done by twenty-five places, and it is remarkable how much 
tli-‘ .stock sent out is purchased, often from the very states to wliich 

ll pii-S. 

Kv( ry nursery is actively at work shipping, by the first of October 
, aril year, and in order to complete the inspections in time to prevent 
huklmg up business, these must be begun by the tenth of July. The 
lirst places visited each year are those selling strawberries and hardy 
roses only, as here sales are practically continuous throughout the 
suniiner, and as by law all certificates expire July 1, these require the 
tiist attention. By the time these have been examined, work must be 
;it once begun on the larger nurseries, which are actively shipping 
, vcrgrcens by the end of this month. 

As to methods of inspection, there is little to be said. Fruit stock, 
';oniu.s. Viburnum, ornamental Primus and Pvrus and other plants 
iablc to infestation are examined individually under a lens, and 
nth Cornus in particular, this means many weary hours during 
vhieh the lowest parts of the body are the head, knees and tips of the 
m. All such plants are examined separately and this is also the 
■ase with all kinds, at first. If after a prolonged search, however, 
111 scale is found on them, the inspector considers himself at liberty 
M skip plants, examining every third or fourth, and finally if no 
videiice of trouble is found he may cross the rows in a block, examin- 
each row as he crosses backward and forward until the block has 
ken crossed several times at different points. From this sort of 
inspection nothing is considered exempt, though perhaps Berberis, 
Kydrangia and conifers are least thoroughly examined. 

While such methods as these hold good in general, when the Gypsy 
moth is near the nursery, nothing can claim exemption and every 
I'laut in dangerous or even doubtful blocks is thoroughly examined. 
If the Gypsy moth is found, further inspection ceases until the 
liitwnth of September, as until that time a nursery might become 
nfe.slcd from outside. After this date, inspection is resumed for such 
phiecs and when nothing more can be found, a certificate is given, and 
as this expires before the next migration period for this insect, the 

.should mean as great freedom from it as inspection can make 
possible. In some cases where shipments before this date are ira- 
Pfrative, an inspector personally goes over each plant dug, while it 
at the packing shed, and if satisfactory, issues a certificate covering 
fhat shipment. 

During most of the inspection period the Brown-tail moth is not 
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easily discovered, being either in the egg stage or in the I'l mi 
very small lan’ie. As it would be impossible to inspect the niiis,.,.;,.^ 
after the winter tents have been formed without practically pi 
ing a large part of the business, it was decided in 1905 that iiis.,,.,.. 
tions could not cover the Brown-tail moth, and notice to thai , iiv,.’ 
was issued, whib^ the nurserymen themselves were wmrned to uioii 
for and remove any tents present on stock, unless they were pi . prii-,..; 
to lose their interstate trade. 

The work as regards the Gypsy and Browm-tail moths then, is o; .. 
in which this state differs from others. Other insects are vatih.d 
for, of course, and occasionally found, but have thus far hri-h 
little importance as compared with those already considered. Finm;;, 
and other diseases occasionally appear, but as a rule the Gypsy inuji. 
Brown-tail moth and San Jose Scale arc the insects making m.M , f 
the trouble. 

Under the law of 1909 all nursery stock brought into MassadiiisriN 
must bear on each package, box, bundle, bale, car or other purr.;, 
a tag issued by the Massachusetts Nursery Inspector. This Iris j..-- 
the first time made it possible to gain some idea of the business iki;. 
by other states iu Massachusetts, and the result has been sonieihii;:; 
of a surprise. A tag may mean a shipment of from one phnii to a;, 
entire carload, but it is not likely that there are many single plii!;‘> 
sent in this way, and as for the shipments of the fall of 1901) itui 
spring of 1910, over thirteen thousand tags were issued, some ('(jihv]- 
tion of the value of ilassachusctts business can be obtained. 

Until the winter of 1908-09 it was impossible to get any (ktiiiir 
information as to the amount of stock imported from abroad. Diinii: 
tliat wdnter, through the kind offices of Dr, L. 0. Howard, soiin- :!;• 
formation was obtained from the Custom Houses, and during the p^'i 
year it has been possible to gather data on this subject wdiich app'jr 
to be practically complete. Thus far during the shipping seas ' >11 ' ■ 
1909-10, three hundred and one consignments from foreign einuiu: ' 
for points in Massachusetts have been received, most of this (■(iini::;: 
from Holland, followed by Germany, Prance, Belgium, Knglan;. 
Japan and Scotland, named in about the order of the amount ni' >hl’- 
inents. As much of this stock as possible has been inspeeti*d :ii 
destination, but nothing has been found thus far on the Kiin'r -- 
stock, except that on one lot of Pyrus florahtintPi from Holhni'’- ol'E- 
sisting of fifty plants, forty-five , Avere badly injured by Crown 
including the woi’st examples ever seen by the wTiter, hi) 
Japanese stock, however, it w^as different. A number of 
of the Chinese Mantis, Tenodera sinensis and also of aiiothnv sp'W-v 
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present, and if these insects could survive, would be a welcome 
•idb ion to the fauna of this state. Besides these, the baj^ of a sjiiall 
xorm was found on the Umbrella Pine ; a cocoon of what appears 
^,1 i- a Lasiocampid; an abundance of Aidacospi^ poiiagona on flow- 
,.rii]u eherrj', and large numbers of Pidvviaria camelkola on Ettomj-' 
Auta were found, and these on comparatively small slupniouts, 
this, it would seem important to closely examine all stock 
this country from the Orient. Europe has already con- 
triliiited a sufficient number of insect pests, but the possibilities of the 
iii thi.s regard have as yet been given little consideration, and 
thrv !nay prove to be serious. 


THE INSECTICIDE ACT OF 1910 

Af the Chicago meeting of the Association of Economic Entoinolti- 
hsts. December 27, 1907,^ the Standing Committee on Insectieid. s 
ivjiortvd as follows: 

"The committee believes that it .should ascertain wliether it is pos- 
>ih]e to secure an interpretation of the national pure food and drug 
iinv so that it will include insecticides and fungicides, and if this is 
jVmnd impossible that the committee draw up and report to the next 
meeting of this Association a suggested law which -will aid in securing 
niiformity of legislation in the various state.s as regards the con:- 
[iiilsory analysis and labeling of insecticides and fungicides. 

"Voted that the report be adopted and the committee continued.'’ 
The committee corre.sponded with the Bureau of Chemistry of the 
bi'piuTment of Agriculture and found that it was impossible to so 
construe the Pure Food and Drug Act. The present bill was there- 
lore drawn along the same lines as the Pure Food and Drug Act and 
'Uis introduced in the Sixtieth Congress by Hon. Frank 0, Lowden 
as 11. R. 21318 and in the Senate by Senator Nelson for Senator 
Kitti'cdge as H. 6515. The bill was referred to the Commit, tee on 
Ijitci'state and Foreign Commerce in the House, but it was not possible 
that committee to consider it during the short session. In the 
%ate the bill was referred to the Committee on Agriculture and 
forestry and was reported on February 1, 1909, by Mr. Burnham 
•ortho Committee. (Senate Report 895.) 

It ^vns found impossible to bring the measure to a vote in the 
though no opposition was encountered. The bill w^as again 
'Otrodiiced in the original form in the present (Sixty- first) Congress 

See .Journal of Economic Entomology, 1: 10. 
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by Hon. Frank 0. Lowden of Illinois (H. R. 3658, 20989) a>.ii f,.. 
ferred to the Committee on Interstate and Foreign Comriierc. . 

The bill was introduced in the Senate by Senator Burton di 
(S. 6131). On March 8 a public hearing was given by the Coiumit. 
tee on Interstate and Foreign Commerce of the House of Re])ivvTj- 
tatives to members of the Executive Committee named below «)ssist,-,| 
by Dr. J. B. Smith of Nw Jersey, Prof. E. L. Worsham of 
Prof. T. B. Symons of Maryland, J. H. Hale of Glastonbury, (’onn.. 
^nd Mr. E. W. Catchpole of North Rose, N. Y., and a hearin^r 
also given by the Senate Committee on Agriculture and Foresiry. 
The bill was reported in the Senate on March 23 and passed th<- Sm. 
ate April 4. The Senate bill was modified slightly to eorrespoml with 
the House bill which was reported by the House Committee om Apnl 
12, passed the House in the amended form on April 18, which anund- 
ments w^ere at once concurred in by the Senate, and the bill was 
proved by the President April 26. The committee highly ap|)ivciat-s 
the personal interest which both Mr. Lowden and Senator Burton 
evinced in securing the passage of the act and is under obi igat inns 
to Chairman Mann and Senator Dolliver for the courtesy of hearings 
before their respective committees. 

Upon the introduction of the bill in 1908, the Committee on Insn-ii. 
cides of the Association of Economic Entomologists consulted severai 
of the leading manufacturers and found them favorable to stir-h 
national legislation, but that they felt the entomologists, agricultural 
chemists and manufacturers should get together and confer over 
several minor changes in the bill which they desired. The (.tiii]* 
mittee therefore called a conference of all the mamifaeturers and 
leading entomologists and agricultural chemists, w^hich was held at 
the American Institute, New York City, June 18, 1908. The merg- 
ing was a representative one of the three interests named. The I'ill 
in its original form w^as then taken up and carefully discussed. 
tion by section, and amendments were made placing it in the inrn) 
in w’hieh the bill was reported by the Senate Committee oi tb' 
Sixtieth Congress, and the bill was finally adopted in that ferw. 
The bringing of these amendments before the proper anthorities. and 
the proper presentation of the entire bill to those interested was h'ti 
to a committee consisting of Prof, E. D. Sanderson, Entoiiu'loL'CL 
N. H. Agricultural Experiment Station, Durham, N. H. : 

E. Summers, Iowa State Entomologist, Ames, Iowa; Dr. J. F. 
Chemist Connecticut Agricultural Experiment Station, Ne^v 
Conn.; R. G. Harris, Sales Manager of the Vreeland Chemical C • 
New York; and H. F. Baker, President of the Thomsen Chemical 
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Baluniore, Md., with the understanding that if any material aniend- 
were to be made that the conference be again called together 
for ilieir discussion. This committee met and organized L an 
‘■Exi.i‘Litive Committee ' and proceeded to arouse public interest in 
die jticasure and to do what w'as possible to^vard the passage of the 
hill liefore Congress. 

An Advisory Board, consisting of one member from each state, 
ffas appointed to aid in securing support for the measure in each 
state and to these gentlemen the committee is greatly indebted for 
the public-spirited interest. 

Certain changes in the standard of lead arsenate having been 
desired by certain manufacturers, a meeting of the manufacturers of 
arsenate of lead was called at the Belmont Hotel, New York City, 
Dwember 8, 1908, and after full discussion the committee was in- 
structed to secure an amendment to that portion of Section 7 referring 
t.) the standard for arsenate of lead so that it should read as in the 
liill now law. 

The bill having been reintroduced in the Sixty-first Congress 
another conference of the manufacturers was called by the Executive 
Uininittee to ascertain if any further amendments were desired, 
which met at the Hotel Woodstock, New York City, November IS, 
10 ( 19 . At this meeting there were thirteen firms representi^d, which 
firms produce fully 80 per cent, of the insecticides of this country 
<111(1 the larger part of the manufactured fungicides. It was voted to 
M-oimnend that the bill be amended so that the penalties prescribed 
ill Section 2 be the same in Section 1, with this amendment the 
iiiamifacturers present heartily endorsed the bill as amended and 
pi*%ed their support and cooperation toward its enactment into law. 

lor the past two years the executive committee named above have 
Md frequent meetings at various places and visited Washington 
ipfTal times in the interests of the measure and have sent copies 
the bill to interested parties thruout the country thus giving the 
publicity and calling the attention of Congre&s to the interests 
i tluir constituents in the measure. The agricultural press has taken 
11 ' h interest in the law and has given it considerable space. The 
of the law would have been much more difficult had it not 
w! ^ liberal financial support of the leading manufacturers 

'yo eoMtributed liberally to the expenses of the committee, the total 
'‘jntnbutions amounting to $750.00 of which $200.67 still remains in 
tile treasury. 

^^^Altho during the Sixtieth Congress there was some slight opposi- 
ill a certain element among the insecticide manufactur( 3 rs, this 
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disappeared during the present session and no opposition whjf . v. r 
developed against the bill before Congress. 

It is believed that this measure will aid verj^ greatly in the ' fiu.]. 
ardization of the leading insecticides and fungicides and in -i t,}., 
ring many parties i’rom marketing worthless or fraudulent 
ticides. 

It is to be earnestly hoped that any states which may pass li ”iNla. 
tion along this line will frame their laws as closely as possible in tli^ 
language and with the standards of the national law as this wiH 
tend to uniformity and will greatly aid the manufacturers in lai)i-!]iii.^r 
their goods. It would seem that with this national law there \vnu!ii 
be but little call for additional legislation in most states, but wild.; 
state laws are deemed necessary there is cvcr>’ reason for unifnnniTy. 

E. D. S.\M>EUSo.\, 

[At the request of the chairman, the law is reproduced below.— Ivl. 

SIXTY-FIRST CONGRESS 
[Public — No. 152.] 

[8. 6131.J 

An Act For preventing the manufacture, sale, or trausportatinu ..f 
adulterated or misbranded Paris greens, lead arsenates, aud other insecticides, ami ais.. 
fungicides, and for regulating traffic*tberein, and for other purposes. 

Be it enacted hy the Senate and House of Hepresentatives of the Vinii'i 
States of America in Congress assembled, That it shall ho unlawful for any 
person to manufacture within any Territory or the District of Columbia ai.) 
insecticide, Paris green, lead arsenate, or fungicide which is adultcratcil 
mishranded. within the meaning of this Act; and any person who slnill vinia;-- 
any of the provisions of this section shall be guilty of a misdemeanoi'. au'i 
shall, upon conviction thereof, be fined not to exceed two hundred dollar'^ tor 
the first offense, and upon conviction for each subsequent offense be fined iK’t 
to exceed three hundred dollars, or sentenced to imprisonment for not 
exceed one year, or both such fine and imprisonment, in the discretion of \h: 
court. 

Sec. 2. That the introduction into any State or Territory or the Disir:-’ 
of Columbia from any other State or Territory or the District of Columlii'. 
or from any foreign country, or shipment to any foreign country, of any 
insecticide, or Paris green, or lead arsenate, or fungicide which is adulteraiol 
or misbranded within the meaning of this Act is hereby prohibited: ini'! 
any person who shall ship or deliver for shipment from any State cr Tvr 
ritory or the District of Columbia to any other State or Territory "i' 
District of Columbia, or to a foreign country, or who shall receive in arc 
State or Territory or the District of Columbia from any other Si ate "i 
Territory or the District of Columbia, or foreign country, and liiivin? 
received, shall deliver, in original unbroken packages, for pay or oilioi'Wbi*- 
or offer to deliver, to any other person, any such article so aduHeniied 
misbranded within the meaning of this Act, or any person who shall sell cr 
offer for sale in the District of Columbia or any Territory^ of the 
States any such adulterated or misbranded insecticide, or Paris green, cr lean 
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.:o. or fungicide, or export or offer to export the some to anv foreign 
y. shall be guilty of a misdemeanor, and for j.uoh offense be^nued not 
;:iig two hundred dollars fur the first offense, and upon conviction for 
,,,.h iibsequent offense not exceeding three hundred dollars, or be imprisoned 
, .,r . X* ceding one year, or both, in the discretion of the court: ProcUieO That 
jK, .riiclc shall be deemed misbranded or adulterated within the provisi’on, <>f 
Art when intended for export to any foreign eoumry an,l preparc<l or 
j,i. k, ! according to the specifications or directions of tlie foreign pnivliaser; 
i,ut : said articles shall be in fact suld or uffered for sale for domestic use or 
..„ii,:iiiiI.ition, then this proviso shall not exempt said article from the opera- 
lioii .d' any of the other provisions of this Act. 

Sk . :!. That the Secretary of the Treasury, liie Secretary of Agrinilture 
tlie Secretary of Commerce and Labor shall make uniforju rules and remi- 
nd, .us for carrying out the provt.sions cd this Act, including the colleeiion and 
.x.miination of specimens of insecticides. Paris greens, lead arsenates, and 
tiuigi-'iiles manufactured or offered for sale in the District of Columbia or in 
:.)iv Territory of the United States, or which shall Im offered for sale in un- 

i. iMkcii packages in any State other than that in winch they shall have been 
iv>]]cdivGly manufactured or produced, or which shall be received fioin any 
f, .reign country or intended for shipment to any foreign country, or which 

ii. i.v be submitted for examination l)y tlie dircA-tor of the cxptuumenf station 
-fany State, Territory, or the District of Columbia (acting under th(> direc- 
;;..u of the Secretary of Agriculture), or at any domestic or foreign port 
'hrough which such product is offered for iiitersiato coiinnercc, or for export 
<11- iuiix.rt lietweoii the United States and any foreign port or country. 

Sec. 4 . That the examination of specimens of insecticides. F^aris greens 
rad arsenates, and fungicides shall be mad(‘ in the JJepanment of Agriculture,’ 
iy such existing bureau or bureaus as may Ije directed by the Secretary, for 
dr* [jurposo. of determining from such examination whetlier such articles are 
rdiihcratcd or misbranded within the meaning of this Act; and if it shall 
■il'Iiear from any such examination that any of such specimens are adulterated 
■T inisl.randed within the meaning of this A<-t, the Seri-etary of Agriculture 
diull cause notice thereof to be given to tlie party from wliotn such sample 
obtained. Any party ,so notified shall be given an opportunity to be 
■i-'ard. under such rule.s and regulations as may he prescribed as aforcsiiid, and 

It appears that any of the provisions of this Act have l>een violated hv 'such 
I'arty, then the Secretary of Agriculture shall at once certify the facts'to (be 
i'>"iK'r United States district attorney, with a copy of the results of the 
*t'ia]ysis or the cxammalion of such article duly authenticated by tlie analyst 
;' 5 - ''hioer making such examination, under the oath of such officer. After 
mment of the court, notice .shall be given by publication in sucdi manner 
be prescribed by the rules and regulations aforesaid. 

^ Sec. 0. That it shall be the duty of each district attorney to whom the 
-edetary of Agriculture shall report any violation of this Act, or tp wffiom any 
ajre,t„,. (,f experiment station or agent of any State, Territory, "or the Dis- 
cf Columbia, under authority of the Secretary of Agriculture, shall pre- 
such violation, to cause appropriate pro- 
commenced and prosecuted in the proper courts of tlie United 
without delay, for the enforcement of the penalties as in such case 
provided, 

su’h ^ “insecticide’’ as used in this Act shall Include any 

aii( e or mixture of substances intended to be used for preventing, de- 
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stroying, repelling, or mitigating any inserts which may infest vegt*(;itii,i, 
man or other animals, or households, or be present in any enviroiJiu^jj^ 
whatsoever. The term “Paris green” as used in this Act shall inciudf tii*. 
product sold in commerce as Paris green and chemically known as the .i.-eto. 
arsenlte of copper. The term “lead arsenate” as used in this Act shall inriudf, 
the product or products sold in commerce as lead arsenate and consisting 
chemically of products derived from arsenic acid (HjAsOJ by replacing on^ 
or more hydrogen atoms by lead. That the term “fungicide” as used in i\\U 
Act shall include any substance or mixture of substances intended to Ite used 
for preventing, destroying, repelling, or mitigating any and all fungi that iimv 
Infest vegetation or be present in any environment whatsoever. 

Sec. 7, That for the purpose of this Act an article shall be deemed tn w 
adulterated — 

In the case of Paris green; First, if it does not contain at least fifiy per 
centum of arsenious oxide; second, if it contains arsenic in water-solublp 
forms equivalent to more than three and one-half per centum of arseniou' 
oxide; third, if any substance has been mixed and packed with it so as ro 
reduce or lower or injuriously affect its quality or strength. 

In the case of lead arsenate: First, if it contains more than fifty per 
centum of water; second, if it contains total arsenic equivalent to less than 
twelve and one-half per centum of arsenic oxid (ASjOj); third, if it contains 
arsenic in water-soluble forms equivalent to more than seventy -five one- 
hundredths per centum of arsenic oxid (ASjOs); fourth, if any substaiitr> 
have been mixed and packed with it so as to reduce, lower, or injunously 
affect its quality or strength: Provided, however^ That extra water may bp 
added to lead arsenate (as described in this paragraph) if the resulting 
mixture is labeled lead arsenate and water, the percentage of extra water 
being plainly and correctly stated on the label. 

In the case of insecticides or fungicides, other than Paris green and Icid 
arsenate: Fii*st, if its strength or purity fall below the professed stamlar-1 
or quality under which it is sold; second, if any substance has been f^ubsti- 
tuted wholly or in part for the article; third, if any valuable conslitueiit of 
the article has been wholly or in part abstracted; fourth, if it is intended fur 
use on vegetation and shall contain any substance or substances whicli. 
although preventing, destroying, repelling, or mitigating insects, shall bt* 
injurious to such vegetation when used. 

Sec. 8. That the term “misbranded” as used herein shall apply to all 
Insecticides, Paris greens, lead arsenates, or fungicides, or articles wbidi 
enter into the composition of insecticides or fungicides, the package or label 
of which shall bear any statement, design, or device regarding such jirticlv 
or the lugredieuts or substances contained therein which shall be false or 
misleading in any particular, and to all insecticides, Paris greens, lead ar>f' 
nates, or fungicides which are falsely branded as to the State, Territory« 
country in which they are manufactured or produced. 

That for the purpose of this Act an article shall be deemed to i*e iin>- 
branded — 

In the case of Insecticides, Paris greens, lead arsenates, and fungloiiiev 
First, if it be an imitation or offered for sale under the name of lUiotbt'r 
article; second, if it l>e labeled or branded so as to deceive or mislead die 
purchaser, or if the contents of the package as originally put up slmll hot* 
been removed in whole or in part and other contents shall have been placed jk 
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.<ii( ;i Package; third, if in package fomi, and the conteiita are stated in terms 
v\ eight or measure, they are not plainly and correctly stated on the 
oiii -ide of \he package. 

li; the case of Insecticides (other than Paris greens and leail arsenates) 
and fungicides: First, if it contains arsenic in any of its c-omhinatiiuis or In 
£[),? elemental form and the total amount of arsenic present (expressed as 
per centum of metallic arsenic) is not stated on the label; second, if it com 
tains tirscnic in any of its combinations or iji the elemental form and the 
aniount of arsenic in water-soluble forms (expressed as per centum of metallic 
araciiiid is not stated on the label; tliird, if it consists partially or completely 
,)f iiii inert substance or substances which do not prevent, destroy, repel, or 
mitigate insects or fungi and does not have the iiames and pen-entage amounts 
of eiich and every one of such inert ingretiients plainly and corre(‘tly stated 
,in the label: Provided, however. That in lieu of naming and stating the per- 
irntage amount of each and every inert ingredient the producer may at his 
discretion state plainly upoii the label the correct names and percentage 
amounts of each and every ingredient of the insecticide or fungicide having 
ioseficidal or fungicidal properties, and make no mention of the inert ingre- 
dients, except in so far as to state the total percentage of inert Ingieillents 
present. 

Skc. 0. That no dealer shall be prosecuted under the provisions of this 
Act when he can establish a guaranty signed by the wholesaler, jobber, manu- 
facturer, or other party residing in the Unite<l States, from whom he pur- 
chased such articles, to the effect that the same is not adulterated or 
niislu-anded within the meaning of this Act, designating it. Said guaranty, to 
afford protection, shall contain the name and address of tlie party or parties 
making the sale of such articles to such dealer, and in such case said party 
or parties shall be amenable to the prosecutions, fines, and other penalties 
which would attach in due course to the dealer under the provisions of this 
Act. 

Skc. 10. That any insecticide, Paris green, lead arsenate, or fungicide that 
is adulterated or misbranded within the meaning of this Act and is being 
trausporled from one State, Territory, or District, to another for sale, or, hav- 
ing lieen transported, remains unloaded, unsold, or in original unbroken 
packages, or if it be sold or offered for sale in the District of Columbia or any 
Territory of the United States, or if it be imported from a foreign country for 
sale, shall be liable to be proceeded against in any district court of the United 
States within the district wherein the same is found and seized for confisca- 
tion by a process of libel for condemnation. 

And if such article is condemned as being adulterated or misbranded, 
within the meaning of this Act, the same shall be disposed of by destruction 
or sale as the said court may direct, and the proceeds thereof, if sold, less the 
costs and charges, shall be paid ii\to the Trea.sury of the United States, 
such goods shall not he sold in any jurisdiction contrary to the provisions 
of this Act or the laws of that jurisdiction: Provided, hoicever, That upon the 
Payment of the costs of such libel proceedings and the execution and delivery 
of a good and sufficient bond to the effect that such articles shall not be .sold 
or otherwise disposed of contrary to the provisions of this Act or the laws 
of any State, Territory, or District, the court may by order direct that such 
be delivered to the owner thereof. The proceedings of such libel cases 
siiall conform, as near as may be, to the proceedings in admiralty, except that 
odher party may demand trial by jury of any issue of fact joined in any 
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such case, and all such proceedings shall be at the suit of and in the ni,;. 
of the United Stales. 

Sfx. 11 , That the Secretary of the Treasury shall deliver to the Seci' 
of Agriculture, upon his request, from time to time, samples of insecti. if,,< 
Paris gi'eeiis, lead arsenates, and fungicides which are being imported iin ;i „ 
United States or offered for iinpoi’t,*glving notice thereof to the owuier <»:• , ,, 31 . 
.signee, who may appear before the Secretary of Agriculture and hav, •.]■(. 
right to introduce testimony; and if it appear from the examination 01 
samples that any insecticide, or Paris green, or lead arsenate, or fuu;: ; j,;,. 
offered to be imported into the United States is adulterated or misbr.iMii'i] 
within the meaning of this Act, or is olherwise dangerous to the health .if 1 ];., 
people of tlie United States, or is of a kind forbidden entry into or foi’ljiiiii<.|i 
to he sold or restricted in sale in the country in which it is made or iioth 
which it is exporte<l, or is otherwise falsely labeled in any respect, the s;ti.i 
article shall be refused admis.sion, and the Secretary of the Treasuiy sluiii 
refuse delivery to tlie consignee and shall cause the destruction or any gootl- 
refused delivery which shall not be exported by the consignee wnthiii lin-iv 
months from the date of notice uf such refusal under such regulations :is tIk 
S ecretary of the Treasury may “pF'escribe: Provided, That the Secretary nf th*: 
Treasury may deliver to the consignee sucli goods pending examination :in<! 
decision in the matter on execution of a penal bond for the amount of tlie- 
full Invoice value of such goods, together with the duty thereon, and m 
refusal to return such goods for any cause to the custody of the Secretary if 
the Treasury, -when demanded, for the purpose of excluding tliem from tin 
country, or for any other purpose, said consignee shall forfeit the full amuun! 
of the bond; Aud provided further, That all charges for storage, cartage. wrA 
labor on goods which are refused admission or delivery shall be paid iy tlif 
owner or consignee, and in default of such payment shall consliliite a iit-u 
against any future importation made by such owner or consignee, 

Skc. 12, That the term ‘Teri-itory,” as used In this Act, shall include iJie 
District of Alaska and the insular possessions of the United States. Hit- 
w^ord “person,” as used in this Act, siiall be construed to import both the pliira; 
and the singular, as the case demands, and shall include corporations, com- 
panies, societies, and associations. When construing and enforcing the pro- 
visions of this Act, the act, omission, or failure of any officer, agent, or oilier 
person acting for or employed by any corporation, company, society, or asso- 
ciation, within the scope of his employment or office, shall in every case Iv 
also deemed to be the act, omission, or failure of such corporation, comp, up', 
society, or association, as well as that of the other person. 

Sec. 13. That this Act shall be known and referred to as “The insectiiide 
Act of 1910.” 

Sec. 14. That this Act shall be in force and effect from and after i!u- firsi 
day of January, nineteen hundred and eleven. 


Approved, April 26, 1910. 





THOMPSON ; TAClJINll) PPPATIOX 


28 » 


HO ‘ES .ON THE PUPATION AND HIBERNATION OF 
TACHINID PARASITES^ 

By W. K. TiioMrso.v 

T;,-- question of the pupation of Taehiiiid parasites is oin* whieli 
!iren found to present itself very frequently to those engirded 

![!.' researches in progress at the Gipsy Motli t^irasite Laboratory, 
du account of its biological interest and its practical importance. 
Wi'v elosely connected with the subject of pupation and in some cases 
lioiiiiil up with it is that of hibernation. A short resume of our 
kiKiwledge in regard to these phases of the biology of Tachinids will, 
it is lioped, be of interest and possibly of some service to those wlio 
have encountered the discouraging results wliich have l)een often nnd 
with here in attempts to breed various species of these parasites 
rliruugli to maturity. 

1 am indebted to Afr, AV. F, Fiske for suggesting the preparation 
nf this paper, and for permission to use the data accumulated at the 
liiboratory, for much of wliicli data he is pei-sonally responsible. 

Pupation. The general process of pupation among the Tacliijiida; 
i\ of course, 'ivell known. AVith very many species it o(?curs as fob 
bus; AVhen the maggot has finished feeding upon the body of its 
hdst. and has established itself in surroundings of a suitable natnia', 
it contracts, assuming a regularly ovoid form, the larval skin becomes 
sinootli, gradually infiltrated with a dark pigment and of a hard and 
fi'sidfint character. Histolysis of the larval tissues then sets in and 
liic development of the fully formed adult parasite is accomplished 
with more or less rapidity. The minute details of the developimadal 
]irncess cannot be considered here but on the other hand there are a 
II Limber of variations in the process of pupation of a more general 
iiiid not less interesting character which may be discussed in some 
ilctail The most important of these variations are those which arise 
from a difference in the reaction of the parasite to the inimical 
mtiticnces to which it is subject in the pupal stage. 

There are two classes of destructive agencies to wiiich Tachinid 
I'iirasitos are subject in tbe pupal period. These are as follows: (1) 
^ecomlar}^ parasitism; (2) Aleteorological influences. It is, of coiir.se, 
‘Tpfirent that most, if not all, Tachinids will be subject in exactly 
same degree to secondary parasitism if equally exposed to it. 
the contrary, this is not by any means true of their reaction to 
taeteorological influences so that the forms which we have studied are 

^Occasional cantributions from the Gipsy Moth Parasite Laboratory, IV, 



284 JOURNAL OF ECONOMIC ENTOMOLOGY j 

found to group themselves into two classes according to the < 
which exposure to the last-named conditions has upon them. Tiu^st- 
classes may be described as follows: 

(1) . Those which habitually and of necessity enter the eanh t-i 
pupate. (These being the forms upon which meteorological 
tions exert a great influence.) 

(2) . Those which do not habitually and of necessity enter tb* 
earth to pupate, or do not do so in order to avoid the influences u hii-!i 
affect the parasites of the first class. 

It must be admitted that by characterizing the tw’O divisions in this 
manner the difference between them does not appear to be very 
strongly marked. This is due in part to a very considerable varia- 
tion in the habits of the parasites of the second class and some ex- 
planation is needed to make clear the compact nature of each grunp. 

Whether or no the pupation of the Tachinid larva in the soil is of 
vital importance to it seems to be determined largely by, first, tln' 
duration of the pupal period and, second, the condition of the hiber- 
nating nymph within the puparium. In respect to the first men- 
tioned factor it may be stated that while with all of the parasites of 
the first class the pupal period is of long duration this is sometimes 
also the case with those of the second class. The second factor is fltr 
important one as we shall now try to make clear. 

Pupation of Tachinids of the first class. The pupation of tliesv 
forms is characterized by the rapidity of the development of the piipii 
up to a certain point. Histolysis of the larval tissues and the develop- 
ment of the nymph to the stage where the external structures, snoh 
as the eyes, antennm, macroehmtm, legs, wings and other apppmlai^t's 
are as perfectly developed as they are in the fly on the point of issiiintr 
from the puparium, is accomplished frequently within thirty (tiys 
after the formation of the puparium, and ahvays long before the 
winter sets in. Among the forms w^hich develop in the iminuer 
described may be mentioned Blepharipa sc\^tellata Rdi. (R. D h 
Crossocosmia sericaricE Edi., and Parasetigena segregata Rdi.. id) 
important parasites of the gipsy moth. In the condition described 
the Tachinids are peculiarly susceptible to meteorological iufiue]ice>. 
especially in so far as these induce the drying up of the nymph withia 
the piiparinin. From a large number of the puparia of Blcphv'ip^^ 
^cutellata and Crossocosmia sericarice received at the laboratory ui 
1908 which were forced to pupate out of earth on account of tlic con- 
ditions under which the parasitized pupae of the gipsy moth weiv 
shipped from Europe and Japan, and which were kept during the 
winter in col5 but dry conditions, an issuance of less than one per 
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was secured the following spring. That this drying out of the 
iiv: [th within the puparium, resulting in its death, is in some way 
(•oil -lated with its rapid development to an advanced stage long be- 
l\,r. it is ready to emerge, there can be but little doubt. No reasons for 
til is rapid development can, of course, be given, nor can we definitely 
the physiological reasons for the susceptibility of the parasite in 
tJli^ stage to drjmess although it seems probable that the greater 
fictivity of the organs of the nymph means the rocpiireim'ut and 
iriviifg off of a great deal of moisture from its body. At all events, 
liii ( lamination of puparia formed under natural conditions in wood- 
land soil, and dug up in early spring, has disclosed the fact that the 
iiyinplis are normally subject to almost semi-aquatic conditions. The 
spares between the pupal exuvium and the pupa, and between the 
pupal exuvium and the wall of the puparium were alike filled with 
a clear watery liquid. 

The Tachinid larvie seem to be instinctively aw’are of the danger 
of pupation under aerial conditions. In spite of the care now^ taken 
to send parasitized material from abroad in cold storage, it not infre- 
(piently happens that numbers of the ma^ots of BJepliariixi scuteU 
kfa and the two other species mentioned above, emerge from the 
pupa? of the gipsy moth in the shipping boxes en route. The puparia 
which these maggots form have been observed to be very often im- 
perfect, larviform or nearly so, and usually not giving the fly. To 
determine the cause of the formation of such imperfect puparia and 
the conditions under which the lar\'ie could best pupate, 'an experi- 
ment with fresh maggots wms undertaken in 1909. A number of these 
which had ju.st emerged from gipsy moth pupa? w’ere placed upon 
the surface of the soil in a shaded woodland, while others WTre 
allowed to pupate under various artificial conditions. The larvm 
placed upon the soil descended into it verj" rapidly and formed per- 
fect puparia in a short time. Little of interest could be deduced from 
the observations as to the pupation of the maggots under the various 
artificial conditions until the results thus obtained w’ere compared 
'dth those secured by permitting the maggots to pupate in the soil 
'vhen it at once became clear that in general, pupation is much re- 
tarded, a great irregularity in the length of the prepupa 1 period 
'^caused and that the maggots sometimes die without pupating, when 
prevented from entering the earth. So well developed is the instinct 
'•i' the Tachinid mnggots of the first class to seek the earth and bury 
^lieinstdves in it, that if a number of the pupa? of the gipsy moth which 
the larvae of Blepharipa be confined in cardboard boxes, the 
upon emerging from the pupae will at once barrow dosvn to 
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the bottom of the box and crawling about until they strike a corii j- |„. 

means of vigorous efforts with the mouth hook and mu^ciila jj. 

tractions of the powerful body, they will often manage to u; ki. 
small hole through cardboard of considerable thickness and » 
Under such circumstances, a maggot is able to force itself tl!i:,ii-_r|i 
an opening so small that if an effort be made to remove it fni ,-ii,]v 
when it is part way out, the death of the parasite will gcin-ciijlv 
result, although left to itijelf it can w'ork through successfully. Ttj, 
propensity of the maggot to burrow downward and seek tin- 
has been utilized in a device, the invention of Mr. W. F. Fiski-. f,-- 
handling pupie of the gipsy moth which contain the maggni> ,if 
Blcpharipa or Crossocosmia. These are placed upon a pii cr ,,i' 
mosquito netting stretched over a cylinder of earth into whicli ir is 
desired that the maggots shall pupate, and through which they dcs('( n,; 
upon emerging from the host pupa^, falling upon the earth aiiil ;it 
once entering it to pupate. A small cylindrical wire screen cave 
tightly fitting within the top of the cylinder containing the earth 
catches the moths and any summer-issuing parasites as they eiie. ivr. 
When it is certain that no more parasites will emerge the cylinder 
covered up and buried in some moist cool spot after wliich it needs ]]u 
further attention until spring. 

In the experiment with the larvm of Blepharipa cited above, it was 
noted that the larv’a) which were placed upon earth, after dcscejiditi:; 
for a few inches, turned about and proceeded to pupate witii jh-- 
anterior end directed upward. This position of the pupariuiii lia> 
been observed at the laboratory in connection with other Taehiiiitb. 
and also with Muscids and Sarcophagids and is very probably ilu- 
usual mode of pupation among those species of Calyptrate Miisei'ls 
which form their piiparia in the soil. It is, of course, designed le 
facilitate the emergence of the fly from the earth in the spring, as ili. 
latter reaches the surface by the alternate expansion and contraetiiai 
of the ptilinum, that organ being provided with many backward!} 
directed spines which serve to draw the fly upward througli 
earth. 

Pupation of Tachinids of the second class. The Taehinid para- 
sites of the second class have presented themselves much more ftv 
quently in our work than those of the first class, and they are un- 
doubtedly of more general occurrence. They may be sub-divided its 
follows: (1) Those with a long pupal period; (2) Those with n short 
pupal period. The first group includes those forms which havinti Ind 
a single generation annually, hibernate in the pupal stage, bu; tliH'e 
must also be included in it those species of the second siil>d 'vision 
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h although they have several generations annually, hibernate in 
jh, i'Upal stage, which is in eonsequenoe much louger than in tlie 
iier broods, All of these Taehinids, allhougli they resemble 
qv- • of the lirst class in the long duration of the pupal period, dilfer 
f[vr them in that they can pupate out of earth and withstand ex- 
to aerial conditions throughout the long period of hibernation, 
wit'i'Hit the dr\dng up and death of the nymph. This ability to 
widtslaiid adverse meteorological conditions is aceompanied by and 
muloiibtedly correlated with a condition of the liibeniatiiig nymph 
V(T’\ dih’erent from what we have described in regard to the species 
lit’ the first class. In these species tlie initial development of the 
rvMijih proceeds very slowly, and by the time when low temperatures 
;(L-ivst the vital processes it has only developed far enough so that 
ili<‘ general form of the pupa is apparent, none of the appendages 
l.H'iug structurally developed. The nymphs of this sort can always 
Ik' recognized by their creamy white color and differ markedly from 
those of the first class. Although the wall of the puparium formed by 
tlie species of this group is often inueli thinner than that of the 
puparium of Blepharipa for example, the nymph, as has been already 
nil larked, can withstand exposure to aerial conditions and success- 
fully complete its development. How well the nymph is prot(*ctod 
auainst drying infinenees may be illustrated by the following exam- 
ple: a puparium of Parexonsta clielonue Rdi., one of the Taehinids 
iiieluded in the first sub-division of the second class, which had 
pupated at the bottom of a box containing masses of brown-tail 
iiuuh cocoons from a field colony, was kept in a glass vial in the 
laboratoiy during the Avinter. In early spring, as some of the other 
pupuria kept under such conditions had already produced flies, while 
this had failed to do so, the anterior end of the puparium was re- 
moved; without breaking the pupal exuvium, to examine the condi- 
tion of the. nymph within. As it appeared to be in fairly good con di- 
lion, it was left in the vial, and at the time when this article was 
'vritteii, about two months later, development had progressed to the 
point where the pilosity of the eyes, the antennm and maerochmta^ of 
tlm front and face were perfectly developed. There is in fact little 
'k'ldit that the fly will shortly emerge in spite of the unusually 
ii'lvtu'se circumstances with which it has had to contend. The practi- 
cal value of this point became apparent in the w^ork with this species. 

it is probably the most important European Tachinid parasite of 
the brown-tail moth, its pnparia are received here in large numbers 
'll the imported masses of browm-tail moth eocoous. The fact that 
tho Tachinid can pupate and hibernate successfully under aerial 
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conditions makes it possible to avoid the tedious and exp.-iiviv,. 
methods necessary with Blepharipa and Crossocosmia, to which 
be added the painful and disagreeable task of a close examinatlun 
the masses of brown-tail moth cocoons in order to secure all oi ih,. 
puparia of this species so that they might be buried in earth iinh 
kept moist during the winter. 

As to the physiological reasons for the ability of this species fin.i 
those of the same habit to withstand exposure, no more can b(‘ 
than that if the advanced stage of development of the hiberiiatinL' 
nymphs of the parasites of the first class renders them susceptible to 
drying influences, than contrariwise, on account of the undeveloped 
state and slight activity of the internal organs of these forms, they do 
not require so much moisture nor do they give up their moisture 
content so readily. Although they can thus pupate and hibcriijite 
out of the soil, some* of them, as we have observed in the ease uf 
YarieJmta nklricJiii Towns., habitually descend into the earth tf> 
pupate if they can easily do so. It is, of course, impossible to d< m- 
that long exposure to very dry conditions may have a detrimental 
effect upon certain individuals, but it seems more likely that tiny 
pupate in the soil in order to avoid the parasitic and predatory 
enemies to which they would he exposed for so long a time, did tiny 
remain unprotected upon the surface of the earth. 

The parasites of the second sub-division pupate in various ways 
which seem to be detennined more by the condition of the host and 
the individuality of the parasite than by the factors which infliiciiw 
the pupation of the parasites of the first class. Some of them, amouL' 
which may be mentioned Eudoromyia magnicorjiis Zett., and Zfj(io- 
bothria nidicola Towns., pupate within the empty skin of the hnst 
which tightly encases the puparium. In this situation they are m 
doubt to a certain extent protected from secondary parasites. The 
wall of the puparia of these species is, so far as we have obseiTL-d 
quite thin and delicate, the skin of the host serving the same purpose 
as does the thicker wall of the puparia of the species which pnpat*^ 
freely. There are also other species, such as Tncholyga gramJU Zott.. 
Tachiim mella W., and EupJiorocera clanpe7inis Macq., which piipa^^ 
loosely within either the empty host skin or the pupa. These fre- 
quently occur to the number of three or four within a single host 
whereas magnicornis and nidicola are nearly always solitary. Mon- 
over they do not always pupate in the manner above described ri'f 
sometimes emerge from the body of the prepupal caterpillars or tO'ia 
the pupa, pupating either within the cocoon of the host if there is 
such, or leaving it and dropping to the ground. .The wall tin 
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^,11 { I'ia is much thicker than in tmgnicornis and nkUcola, If these 
for; pupate loosely within the skin of the caterpillar, within the 
latter or within its eoeoon, they are very liable to 
stacks of secondai^^ parasites, as the studies of the parasites of 
t < :ssock moth have demonstrated. It is almost certain to avoid these 
socoiidiuy parasites and such predators as ants, which often work 
.rival havoc among unprotected puparia, that they sometimes descend 
into the earth to pupate, as we have observed that Trickolyga grandis 
uociidonally does. On the other hand we have noticed that fresh jiiag- 
.r^,ts (!f Pules pavida Kdi., when placed upon earth often manifest no 
(k>iiv to descend into it but pupate upon the surface. The short 
(liiraiion of the pupal period among some of these forms probably 
itiak'i's pupation in the soil of rather minor importance since they are 
(Hily for a short time exposed to drying intiuences and to secondary 
parasitism. 

other species such as Frontim frenchii Will., as a parasite of 
Cfcropia pupate well protected within the thick cocoon of the host 
from which they make no effort to emerge. The parasite mentioned 
H frequently found in the spring in very large numbers within the 
eoeoon of cecropia, the puparia sometimes occurring to the number of 
forty or more. These puparia are in some eases very thin-walled and 
light in color. This phenomenon we have observed to vary' directly 
a.s the number of puparia present, and there can be little doubt but 
that it is due rather to the inadequacy of the food supply, than to 
such an adaptation of the species to the environment as is found in 
the case of magnicornis. This is rendered the more probable since 
iu a study of the reproductive habits of this .species we have noticed 
that these thin-walled and light-colored puparia produce flies which 
are short-lived and which do not generally develop to maturity. 
Hibernation. The factors which restrict hibernation among Tachi- 
nid parasites to a definite stage in the life history, or permit of a 
variation in this particular appear to be the habit of the host, and 
individuality of the parasite. As a general rule parasites with but 
a single generation annually hibernate in a certain stage and in 
a definite manner; on the other hand, those which have several gen- 
erating s in a season may pass the winter in various ways. Among the 
single- brooded species there are some with which the specific habit of 
parasite is the controlling factor rather than the habit of the host, 
^uch forms usually hibernate in the nymphal stage within the pupa- 
fiiim. The condition of the hibernating nymph may be either unde- 
velopcd, as in Varichceia aldricMi and Parexomta chelonue, or ad- 
vanced, as in BlepJiaripa scutellata and Crossocosmia sericarue. This 



JOURNAL OF ECONOMIC ENTOMOLOGY 


390 


phase of the question has been discussed already under “Pupai - 

Another group of Tachinid parasites, which probably have b).[ 
generation annually, are those which pass the winter within the 
of the living host. Of these we have observed but a few examplr>,, 
they are of exceptional interest. One of these forms is Zygohuih-ui 
nidicola Towns., which as a parasite of the brown-tail moth, |)asstrs 
the winter as a first stage maggot in the hibernating larva of its host, 
It is evident that in this case the factor controlling the stage in which 
the Tachinid shall hibernate is the very small size of the over-winter- 
ing larva of the brown-tail. Were the parasite to feed only until it 
had reached the second stage, the death of the host would almost ctn*- 
tainly result immediately, or it would be so weakened that it would 
perish during the winter, in which cases the Tachinid would also 
succumb. The larva therefore remains quiescent within the body nf 
the host until the latter has fed for some time in the spring. 

Another instance of hibernation within the living host has 
found to occur in the case of an undetermined Tachinid parasite of 
Euchaetias egle. The development of this parasite, which we hav? 
found in very small caterpillars, is very slow, and the maggot passes 
the winter in the second stage within the hibernating pupa of the host 
its larval life cycle occupying over eight months. In the spriu^^ it 
completes its larval development and emerges to pupate. It seems 
evident that this adjustment of the life cycle of the parasite to cor- 
respond with that of the host must be of advantage to it, otherwise 
it would complete its .development within the host in the autumn aini 
pass the winter in the pupal stage. 

As has been indicated above, it seems probable that both of theso 
species are single-brooded as the larval stage is of such long duration, 
but it is impossible to say so definitely. In the present state of our 
knowledge in regard to these subjects it is dangerous to draw many 
deductions. It will, in fact, be rather surprising if subsequent di>- 
eoveries do not upset some of the generalizations which we hav-* 
ventured to make. 

One of the most interesting modes of hibernation which we have 
yet discovered has been found with some forms which pass the winter 
as third stage larvae within the dry and otherwise empty skin of tli'^ 
host, emerging therefrom and pupating in the spring. This method 
of hibernation we have so far observed only with two undetermined 
species, one a parasite of Baiana sp., the other infesting a European 
caterpillar, which is possibly Cneihocampa processionea. The condi- 
tion of the hibernating larvae is characteristic and worthy of remark'. 
They are of a golden yellow color, this color being very probably dii>' 
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to the' fatty reserve material which they contain and the skin is of a 
hard firm texture. The larv* in this respect resemble those of certain 
Sa.eophagids which as we have observed, are able to remain alive in 
dry receptacles without food for several months, owin- to the im 
permeable nature of their integument and the great ainount of adi 
ptXM tissue which they contain. 

The hibernating habits of the Tachinids which we know to be 
several-b^ed seem to be more variable in character within the 
species than is the case with the single-brooded forms. With these 
.species there are at the beginning of the period of pupation indi- 
vidiials of the same species in different stages, this being a phenome- 
non of common occurrence among several-brooded insects in >mneral 
of which it IS not necessary to explain the causes. Moreover amours a 
number of individuals of the same species some complete their devel- 
opment and emerge during the summer, while others undergo a sus 
pension of the vital activities in the larval or pupal sta-^e These 
forms have as a rule many hosts. Among them may be mentioned 
Tamna mlla, Frontim aletue Riley, and Ccmpsilura concinnata 
Jlcig. The first two of the Tachinids mentioned have received consid- 
erable study as parasites of the tussock moth, and it was noted by 
Doctor Howard that from a number of puparia of the second species 
mentioned, which were secured during the summer of 1895 the ma 
jority of the flies issued from September 19 to October 15 of’the same 
,'ear, but a single specimen issued April 16, 1896. Doctor Howard 
remarks that, “The usual method of hibernation here must be also 
m the imago stage although in the case of the fly which issued April 
h the puparium must have over-wintered. With these conclusions 
ele observed the same phenomenon to occur in the 

« 0 Taclum mellu and Exorista amplexa Coq., as parasites of the 
Ksock mo hs. In Mr. Coquillet’s “Revision of the Tachinid*’’ 
nemu T ” ‘be issuance of Eiiphorocera ckri- 

clear \ ““‘ected the preceding season, although it is not 

wintc,.™’” presented whether the Tachinids passed the 

me. as puparia or in some of the larval stages. Similar records are 
e cn tor Wmthsmia quadripustulata, Sturmia inquinita v. d. W 

sortVa*/!'”^^”’ bn the cases of this 

Sites "’“bme we have found that the para- 

manner nymphs within the puparia in the same 

of hihe chelonicB. The advantage of this mode 

-- _ the parasite is quite apparent. A number of the 

Bur^of ^ ^*'*'*^ ™ Parasitism. Bull. No. 5, Tech. 
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parasites of the tussock moth always elect to pupate within th. oo- 
coons of the host and among these there are some which dd not 
emerge until the following year. Exposed as they are to met' 
logical conditions, if their nymphal development continued t(.) the 
stage which it attains in Blepharipa scutellata before hiberaoiion 
commenced, they would stand small chance of passing the wiiit.r 
successfully. 

The most remarkable example of the entrance of certain individ mils 
into hibernation, while others complete their development much nmre 
rapidly, has been found in the case of Gompsilura concinnata, which 
is a several-brooded European parasite of the gipsy moth and other 
hosts. In experiments which we have conducted with this species 
and Hyphmtria textor we have found that although some of the 
parasites finished their larval development and emerged from the host 
caterpillar within a short time, others attempted to hibernate as fii-st 
stage larvse within the pupa of the webworm. Less frequentli, uc 
have found concinnata hibernating in the same stage in the over-win- 
tering brown-tail moth caterpillars in somewhat the same manner as 
does ZygoMhria nidicola. Pantel, in his fine work, “Recherches 
sur les Dipteres a larves entomobies, ' ’ has noted what is probably the 
same thing with concinnata as a parasite of Pieris. He says: ‘‘In a 
lot of chrysalids of Pieris collected in autumn, of which some were 
unparasitized and others infested hy Gompsilura, there was a division; 
some butterilies emerged before the winter, their development follow- 
ing the lEStival type, but the eclosion of. others was retarded until 
spring. Now, the parasite behaves in exactly the same manner: some 
individuals finish their larval development in some days and emerge 
to pupate, while others will only emerge at the end of the winter or in 
spring.” Although the author does not indicate precisely that tlic 
larva of concinnata hibernates in the first stage, there can be little 
doubt, from remarks which he has made previously in the same paper, 
that this is what occurs. Pantel attributes the singular behavior of 
the parasite to seasonal influences, especially those of temperatnro. 
It seems that this will scarcely explain the matter satisfactorily. To 
begin with, it is difficult to imagine that conditions of temp^n'ature 
should affect so markedly the length of the life cycle in certain in- 
dividuals, without influencing that of others which are in pn'oisely 
the same conditions. The question also presents itself : what wonli 
happen to the parasite should it elect to hibernate in the first lanal 
stage in a caterpillar which invariably developed to the adult 
before the advent of winter? To avoid admitting the possibility o 
such an occurrence one would be forced to the conclusion that 
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t, " not all of the lan-s of this species were affected in a definite 
n., iner*by hosts which pass the winter in the larval or pupal stage 
'll a reaction between host and parasite, if it exists, must be of a 
subtle and complex character, and it would be quite useless at 
th*' pr6sciit tiinB to spocul&te upon its nuturc 
it would be interesting to know whether any of the individuals 
ivliii'li, as Pantel states, “finish their larval development in some days 
and emerge to pupate,” pass the winter in the nymphal stage within 
tlie puparium, which he does not clearly explain, although he remarks 
(hat the pupal period varies from 13-16 days in summer, to 30-60 in 
winter, which makes it seem probable that some of the parasites might 
in some cases hibernate as nymphs. We have never observed such mi 
occurrence here although we have handled large numbers of the 
puparia, which were, however, an earlier brood than the one of whioli 
Pantel speaks. 

The hibernation of Frontina fremhii as a parasite of eecropia has 
been already discussed in an earlier paper on the parasites of the 
tiatunuidsB. It seems veiy likely that this parasite often hibernates 
m both the puparium or adult stages. As a parasite of ceeropia on 
the other hand, it hibernates within the living pupa of the host in 
large numbers, reaching the third larval stage and emerging to pupate 
within the cocoon of the moth in early spring. While this resembles 
the mode of hibernation of the Tachinid parasite of Euchaitias in 
general it is worthy of separate mention as it offers an example of 
the change in the habits of a many-brooded species, whose life cycle 
IS ordinarily quite short, whereby it adapts itself to the conditions 
found in a host hibernating in the pupal stage, and thus secures a 
more advantageous method of hibernation. 

It seems likely that many species of Tachinids hibernate in the 
adult stage. The abundance of many forms late in the autumn, many 
0 t lem females almost fully mature sexually, seems to indicate it. 
'c have, moreover, observed such mature females of one of the 
oropean parasites studied which attempted to hibernate and this 
" r deposited their eggs had they so desired. If 

such a habit is at aU common, it is more than likely that the fertilized 
emate alone survive the winter. In our researches we have always 
ound that the life of the male is shorter than that of the female and 
M withstand adverse conditions is not so great, 

inv h u impossible to explain the variations in the hibemat- 

J habit which we have indicated, the general reason for their exist- 
IS very clear. They are evidently natural safeguards to prevent 
«xtinction of the species in that they give it more opportunities 
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for passing successfully through the most critical period in its 
history, the period of hibernation. That such variation ha^ not vet 
been found within the species which have but one generation anniiallv 
is not especially strange. With such forms the host relations jmcl 
the character of the life processes are fairly definite and restricted, 
and all of the individuals of the species usually- develop to about tlie 
same stage by the beginning of winter, whereas in the many-broodcd, 
polyphagous species, there are often at the beginning of the sea.son 
of hibernation specimens in several stages which must get through 
the winter as best they can. This we imagine to be the cause of the 
curious and varied methods of hibernation which have developed iu 
these forms. 

Conclusion. It is quite certain that only a small beginning has 
been made in the study of the interesting phases of the biology of 
Tachinid parasites which have been discussed in this short paper. It 
is hoped that the few data which we have thus far accumulated will 
be of wme interest in themselves. They have in addition a certain 
practical value, for in the study of any injurious insect a knowledge 
of its parasitic enemies is desirable. In the case of Taehinids this is 
sometimes difficult to obtain because failure to rear the parasite to 
maturity renders its specific determination impossible. This difficulty 
has been encountered here, more especially on account of a lack of 
knowledge of the habits of the Taehinids which hibernate in ati ad- 
vanced nymphal stage, which must be provided with conditions as 
closely approximating the natural as can be devised. Since it is 
impossible to predict what the habits of a given species may be. all 
the forms which are met with must be allowed to pupate under the 
best possible conditions. The method which up to the present has 
given the most satisfactory results is as follows: Wire screen cylinders 
are constructed of brass or copper screen, having preferably not less 
than twenty meshes to the inch. These cylinders may be of varying 
sizes but it is well to make them not less than six inches in length. 
They are filled with soil obtained in shaded woodland, a core of earth 
of the same size as the cylinder being cut out and transferred with as 
little disarrangement as possible. We have found that with such soil 
better results are obtained than with loose loam because the innuiiior- 
able fine rootlets in the woodland soil prevent the maggot from 
descending very far before pupation. In loose loam, on the otlnr 
hand, it may burrow down for a considerable distance before pup<^' 
tion, and the settling of the soil above the puparium during the ^'lu- 
ter may make it difficult or impossible for the fly upon emerging to 
reach the surface. On this account, too, it is a good plan tr. 
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firmly the earth in the cylinders. They may then he fumijrated 
^viii: carbhn bisulphide to kill any creatures which miifht attack tlie 
!;-ia of the Tacliinids, and when they have been afterward thor- 
aired, the Tachinid larvie as they emer^^e from tlieir Imsts, may 
j„. j,i;ieed in them and allowed to pupate as they wish. This may be 
liniiiiated by placing: material suspected to contain Tacliinids upon 
piece of mosquito netting stretched above the earth in a cylinder 
ill the manner already described earlier in this paper. The cylinder 
mav then be sunk in the ground in some cool, moist place, examined 
from time to time in the summer to secure the summer-issuing species 
and again the next spring for the hibernating forms. The essential 
diiuu' is that the earth in which the maggots have pupated be kept 
moist during the winter in order to successfully rear the hibernating 
species. With the forms which hibernate within the body of the 
„\er-wintering host, the methods which suffice to carry the latter to 
maturity ivill suffice for the parasites. It is only necessary to recog- 
ni/.e that such hibernating hosts may contain Tachinid para.sites 
whose habits and identity it is well to determine. 


FOOD OF THE BOBWHITE 

By :\lARGAaKT Moksk Nice, Chir'k UniverHty, ^yorce.'<tP)\ MafiS. 

INTRODUCTORY 

To become effective, conservation of our valuable bird life must be 
based on definite knowledge of the facts. To gather the facts re- 
Cfuires patient study, and the present paper gives the results of more 
tlian two years research and presents the most complete and convin- 
(■in<r statement that we have of the food of any bird. As these results 
become generally known, by sheer weight of values involved, they will 
pat the bobwhite, properly appreciated and protected, in every farm 
^nd garden in the land. 

This paper forms a part of a more complete monograph on the 
Biology of the Bobwhite, which aims to discuss the species in ail its 
^'oiiiplex relations to the life of the continent. Two general points, 
bowi ver, may be anticipated. 

hirst, former researches have demonstrated that the bobwhite feeds 
entirely on weed seeds and insects, and that it docs no appre- 
damage to agriculture. Some may ask for a more detailed 
aisalysis of the insect food and may question whether the bird may 
^^'t take valuable insects to such an extent as to decrease somewhat 
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the account in its favor. To do our work we are at liberty to i., 
among the many forces of living nature those most effe(!tivi , m.ivt 
easily controlled and most agreeable. On all these counts, 1 r ,j, . 
struction of weed seeds and insects, the bobwhite leaves notli 
be desired. A bird that takes so many injurious insects is u: 
to the beneficial ones as well. Apparently, if we could have liion^rii 
bobwhites, they would leave nothing for the beneficial insects t(t ik. 

Second, the tendency at present, over a large portion of iis nm 
ural range is strongly toward extinction of the bobwhite. To ivvcjv 
this tendency will require careful study of the problems involved aii)! 
vigorous and concerted effort. It is generally recognized that 
termination of natural enemies is the beginning of game protoi-- 
tion. For the bobwhite, cats go farther toward accounting for scar 
city and extinction of the birds than sportsmen and all other lun. 
ural enemies combined. Crows, rats, skunks, weasels, minks and st v. 
eral of the hawks and owls, especially the three first, are enemies Avliidi 
must be controlled, if the species is to increase anywhere, or if tk 
birds are even to hold their own ; and no one should attempt to in- 
troduce stock for the pui*pose of colonization until the ground has 
been thoroughly gone over and all vermin exterminated. Although 
protected by cages, cats have repeatedly broken up nests by frii,dit 
ening off the brooding birds at night, and in one instance a eat dis- 
turbed a pair with a brood of fifteen chicks and all but three 
dead next morning, chilled in the wet grass. One such oecunviio'^ 
shows that the damage a cat may do is only limited by the miiiibrr 
of birds she is able to find. She might as easily have scared up a 
dozen broods in a night as one, and still, with cats ranging at will 
everywhere, we pretend to wonder why the bobwhite is so scarce. 

The paper is, further, an illustration of the possibilites of investiiraT- 
ing the food of a species by the feeding test method. The strikiun 
feature is the quantitative results, the day’s works, but qualitatively 
also the fact that so many species could be added to the diotaiy 
of a bird already so carefully studied by the method of crop examina- 
tion suggests that the feeding test method may with profit be applied 
to many species of birds. The method is sure to yield in the near 
future much more complete results on the side of insects destmyeil. 
In fact, many species of insects were eaten, as they were swept up 
the nets, that were not definitely identified. 

The present paper is printed in the hope of educating the pul'lii; 
and of furnishing support for the strong movement already afoot O't 
the more adequate protection of the bobwhite. It would >''ein tlait 
all who read it must agree with the author’s conclusion : 
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we were wise enough as a people to protect and increase 
1,111 .reed^destroying and insectivorous birds, they should largidy 
ec„i! -..I these enemies of our crops. Bobwhites, if we only had eiioui.4 
of i,vm, ought to save us more than half of our $17,000,000 weed 
daiie re and of our billion dollar insect tax.’' 

C. F. HolMiK. 

The experiments have been carried on since September, 1907 in 
Woivester, Mass., with birds that had been under domestication 
tkreo and four generations. The original stock came from Kansas. 
Alabama and South Carolina. Eighteen birds of the third genera- 
tion were used, chiefly for weed tests; some were hatched under hens 
some in an incubator; all were raised in brooders. A special stiulv 
was made in 1908 of one bob white of the next generation. 

Weed Seeds 

Dr. Sylvester Judd of the Bureau of Biological Survey has made a 
careful study of the food of the Bobwhite by analysis of stomach con- 
tents. In his bulletin ^ ‘ The Bobwhite and Other Quails of the United 
Slates in their Economic Relations” he says: 

“The bobwhite is preeminently a seed cater, 52.83 per cent of its 
food for the year consisting of seeds. The bulk of these are the seeds 
of plants belonging to the general category of weeds. The food of 
DO other bird with M^hich the writer is acquainted is so varied.” (6) 
“The laboratory work to determine the different kinds of food and 
their proportions has included examination of crops and gizzards 
from 918 birds. This material was collected from 21 States, Canada, 
the District of Columbia, and Mexico, but chiefly from New York, 
Maryland, Virginia, Florida, Illinois, South Dakota, Nebraska, Kan- 
sas, and Texas. Stomachs were obtained each month of the year, but 
unfortunately few were collected in the breeding season. Laboratory 
work included also feeding experiments with three pairs of captive 
bobwhites obtained from Kansas.” (7) 
in my experiments the weeds or merely the seeds were put into 
the cages, to see whether the birds would eat them. By this means 61 
J'*eeds were added, making 129. Dr. Judd’s contributions to the fol- 
lowing list are starred. 

WEED SEEDS EATEX BY BOBWHITE 

Barbed panicum ..Panicum Mrbatum. 

m\ard grass, barn grass, eocks- 

grass Panicim cnisgalU, 

pennyroyal Trichostema cLichotomum. 
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♦Beiyi^rtleks, bur marigold, pitch- 

forks, stick seed Bidens sp. 

‘Bindweed, bear bind, English bind- 
weed, morning glory Convolvulus arvensis. 

•Black bindweed Polygonum convolvulus. 

Black mustard, brown mustard, groc- 
er's mustard .Brassica nigra. 

Blue vervain, simpler's joy Vcriena hastata. 

Blue weed Echium vulgar e. 

Boiieset, ague weed, fever weed, thor- 
oughwort Euputorium perfolidtum. 

Bounciug Bet, hedge pink, soapwort.. ..^aponaria officinaUs. 

Bracted plaintain, western plaintain. ..Plantago aristata. 

Bull thistle, bird thistle, boar thistle, 
pasture thistle .Carduus lanceolatus. 

Burdock, beggar’s buttons, gobo, great 
dock Artium lappa. 

Butter and eggs, toadflax, devil’s flax, 
snapdragon Linar ia linaria. 

•Button weed, compass weed, poor weed . .Diodia teres. 

Canada thistle, creeping thistle, 
cursed thistle Carduus arvensis. 

•Carpet weed, Indian chickweed MoUugo verticillata. 

•Charlock, wild mustard, yellow mus- 
tard Raphanus rapJianistrum. 

•Chickweed, common chickweed,. Alsine media. 

Chicory, savory Chicorium intytus. 

•Climbing false buckwheat, bindweed. . . .Polygonum scandens. 

Cinquefoil Poteniilla canadensis. 

Common darnel Lolium temulentum. 

•Corn cockle, bastard nigella, cockle, 

rose campion Agrostemma githago. 

•Corn gromwell, field gromwell, red 

root, wheat thief Lithospermum arvense. 

•Crab grass, finger grass, Polish millet. .Panieaw sanguinale. 

•Creeping bush clover Lespedcza repcns. 

•Croton Croton sp, 

•Crownbeard ' Verbesina sp. 

•Curled dock, sour dock, yellow dock. . . .Ru7nex crispus. 

Dandelion Taf'axiam taraxkum. 

Darnel Festuca elatior pratensis. 

Dodder Guscuia gronovii. 

Evening primrose (Enothera biennis. 

•Everlasting Antennaria sp. 

False flax, gold of pleasure, Siberian 
oilseed, wild flax Comelina sativa. 

False nettle .Bochmeria cylindrica. 

Fireweed Erechtites hieracifolia. 

•Flowering spurge, showy spurge Euphorbia corollata. 

Fringed black bindweed Polygonum cUinode. 
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Mrar.i lagwced, hogw€e<l, horseweed, 

(ail lagweiJd Ambrosia irifida. 

♦Oreeii foxtail, greeu pigeon grass, 

boii*' grass Cha'tochlia viridis. 

*C.ioi“V‘ Lithospcrmum o^cinafe. 

♦Hairy clover Lespedcza hirta. 

Ho'lgc iiiustard Sisymbrium officinale. 

»H"iii‘y puceoon LUhospermum canescvns. 

iH-ary vervain Verbena strictn. 

Horse nettle, bull nettle, radicle, sand 

liriar Sola7ium caroUncnse. 

Hui^ewccd, butterweed, colt’s tail, 

flealiane Erigeron canadensc, 

Iron'vetxl Vernonia Jiovcboracennis, 

MapaiL Clover Lespedcza striata. 

Mtovei weed, touch-me-not Impaiiens sp. 

Joe-Pye weed, trumpet weed Eupatoriim piirpurciou. 

'KntiTweed, doorweed, goose grass Polygonum aviculare. 

'Lamb’s-Quarters, goosefoot, pigweed . .C'/icjjopod/m album. 

'Lupine .Lupinus sp. 

'Marsh elder, false ragweed, false sun- 
flower, high-water shrub Iva xanthifolia. 

Mayweed, dog fennel, stinking chamo- 

Anthemis cotula. 

Meadowsw'eet Spirrea salcifoHa. 

'Milk purslane, spotted spurge Euphorbia macula ta. 

Milkweed, silkweed, wild cotton Asclepias syriaca. 

'Merning gloi*y Ipomcca sp. 

Mt-fheivort Leonurus cardiaca. 

Mniise-ear chickweed Cerastium vulgaiim. 

Mullein, Aaron’s rod, flannel plant, 

\ehet dock Verhascum tliapsus. 

Nightshade, deadly or black-berried 

tiighuhade Solanum nigrum, 

Xonesiieh, black medick, medicago.'.. . .Medicago lupulina. 

NXgrass, coco, coco sedge, nutsedge. ..Cyperus rotundus. 

M ^Wkh grass Panicum capillare. 

Jrange hawkweed. devil’s paint 

HI h, golden hawkweed Hicraciuui auraMiaciun. 

* ^ fye daisy, bull’s-eye, white daisy, 
white wee<l ^ 

n ... Chrysanthemum leiicajithemum. 

i 'lrtnrlge nea 

Pfr! ' Persicaria Persicaria pcnnsylva^iica, 

f^fpper grass . 

. virginxcim. 

^ Persicaria lopathifolia, 

glauca. 

Ptauriin amaranth Amai'anfhus retroffexxts. 

man’s foot Plantago major. 

^'keweed radicans. 

■ target, pigeon berry, skoke . .Fft^/^oZaccu decandra. 



300 


JOURNAL OF ECONOMIC ENTOMOLOGY 


Priokly lettuce, strong-scented lettuce . .Lacfuca virosa. 

Purslane, garden purslane, pursley, 

pusley ^.Portulaca oleracea, 

Ral>bit’a-foot clover, stone clover Tn folium arvense. 

♦Ragweed, bitterweed, hogweed, Roman 

wormwood, richweed Ambrosia artemisUiioIio. 

•RIbgrass, black plantain, buck horn, 

deer tongue Plantago lanceolata. 

Rough avens Geum virginianum. 

Round-headed bush clover. ! Lespcdeza capitata. 

Round-leafed mallow, cheeses, mal- 
lard M alva rotundifoUa. 

Russian pigweed Awyris amarantoides. 

♦Sedge ; Carex sp. 

•Sensitive pea Chcemooi'ista mctitans, 

♦Sheathed rush grass Sporobolus vaginceflorns. 

Shepherd’s purse, mother’s heart, 

pickpurse, tooth wort Bursa hursa-pastoris. 

♦Sida Sida spinosa. 

♦Skunk cabbage Spathyema fcetida. 

Skunk tail grass Hordeum jubatum. 

♦Slender finger grass Syntherisma filiformis. 

♦Slender paspalum Paspalum setaceum, 

♦Slender spike grass Uniola laxa. 

♦Smartweed Polygonum hydropipev, 

♦Sorrel: field, horse, red or sheep sor- 
rel; sour weed Rumex aeetosella. 

♦Spreading panicum Panicum proliferum. 

Spurry SpergoJa arvensis. 

Steeplebush Spircra tomentosa, 

Sticktight, beggar’s lice.. Lappula virginiana, 

Stinkweed, penny-cress, French weed . . Thlaspi arvense, 

St. John’s wort. Hyperium perfoi-atum. . 

♦Sunflower Relianikus annuus. 

Sweet grass Hierocfiloe borealis, 

♦Switch grass, tall smooth panicum Panirmm virgatum. 

Tearthumb Polygonum sagittatum. 

♦Texas croton Croton texe7isis. 

♦Three-seeded mercuryj copper-leaf Acalypha glacilens, 

♦Tick-trefoil Meibomia gro/ndiflora. 

♦Tick-trefoil Meibomia nudiflora. 

•Trefoil Lotus sp. 

♦Tussock sedge Carex stricta, 

♦Vetch Vtcia sp. 

Water hoarhound Lycopus americanus. 

Water smartweed Polygonum acre. 

White vervain, nettle-leaved vervain . . . Verbena stricta. 

Wild carrot, bird’s nest, lace weed, 

Queen Anne’s lace Dau^us carota. 

Wild oats Avena fatua. 

Wild rice Zizania aquatica. 
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Juiif. 


VaiT' 

Yell-'V. 

fl.iw. 


_rass Agropyron /Tjoe;?s. 

milfoil Achillea millefoUu m. 

iaisy, brown-eyed Susan, cone 

Riidbeckia hirta, 

sorrel Oxalk stricta. 


Feeding Habits 

AnotlKT experiment was an attempt to bring up a bobwhite in an 
natural way so far as weeds were concerned. When be was 
month old, he was taken into the garden or fields every few days, 
ami watched to see what he would eat. He was given no we(‘d seeds 
until after he had found and eaten them out-of-doors. Tie would 
,.xp(‘riiiient on many things that were not eatable, and if he had been 
out for half a day instead of less than an hour at a time, and if he had 
b.?en taken to more places to ftnd weeds, undoubtedly he would have 
eaten a greater variety. 

The following seeds were his special favorites : 

Barnyard grass. 

Chickweed. 

Pigeon grass. 

Ragweed. 

Yellow sorrel. 


He was also fond of 
Cinquefoil, 

Lamb’s quarters. 
Peppergrass. 

Pigweed. 

Plantain. 

Rabbit’s foot clover. 
Red sorrel. 


Ill regard to the number of seeds of certain weeds that a bobwhite 
oil e<u at a meal, Dr, Judd has several records of the amounts found 
D single crops. In a few eases I watched a bird eat all that be 
'fluted counting while he ate. 


Cliickwecd 2,025 2,250 

*Crnb grass 1,000 

^Lamb’s quarters 10,000 

^■Pl.eeou gimss 5,000 

*Pit;weed 400 

*Rflgwoed 1^000 


Russian pigweed 350 

*Sinartweed 300 

•Sorrel 550 

Stinkweed 105 

Sweet grass 200 


^In ordf p to find out how many seeds of one kind a bobwhite would 
day the following tests were made. A weighed amount of 
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clean weed seeds was put into a box, which was set inside a 
so that any seed scratched out would be caught and all* that ’i,,;. 
did not eat, weighed. One gram of each kind of seed was < 
Two birds were used in each feeding test; they had nothing ])n( 
food to eat besides the weed seeds. 


NUMBEB of seeds EATEX BT a BOBWHITE IX A DAY 


Barnyard grass 

2,500 

Milkweed 

'ro 

Beggar ticks 

1,400 

Peppergrass 

2,40'} 

Black mustard 

2,500 

Pigweed 

12,000 

Burdock 

600 

Plantain 

12,-500 

Crab grass 

2,000 

Rabbit’s foot clover 

30,(100 

Curled dock 

4,175 

Round headed bush clovei 

■ 1,800 

Dodder 

1,560 

Smartweed 

2,250 

Evening primrose 

10,000 

White vervain 

18,(50 

Lamb's quarters 

15,000 

iWater smartweed 

2,000 


To quote again from Dr. Judd; 

“A careful computation of the total amount of weed seed the bob- 
white is capable of destroying is surprising in the magnitude of iis 
result. In the State of Virginia it is safe to assume that from Sep. 
tember 1 to April 30, the season when the largest proportion of 
seed is consumed hy birds, there are four bobwhites to the iiqiiare 
mile, or 169,800 in the entire State. The crop of each of these bin]; 
will hold half an ounce of seed, and as at each of the two daily 
weed seed constitutes at least half the contents of the crop, or a qiwr- 
ter of an ounce, a half ounce daily is certainly consumed by oaeli 
bird. On this very conservative basis the total consumption of weed 
seed by bobwhites from September 1 to April 30 in Virginia amoucr; 
to 573 tons.’’ (8) 

The following tests were made in order to ascertain how miieh 
bobwhites eat each day. 

Four birds ate 
Two birds ate 
One bird ate 
One bird ate 
One bird ate 
One bird ate 
One bird ate 
One bird ate 
One bird ate 
One bird ate 
One bird ate 
One bird ate 
One bird ate 


60 grams of weed seeds in one day. Indoors, in Xoveiui"^'' 
30 “ “ “ “ “ “ “ 

1G.5 grams of weed seeds and grain. Indoors, in Decemf^:^r 


17 

14 
20 

15 
14 
21 
17 
14 
12 
17 


Octribfi'. 
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June y)] 


One 17 grams of weed seeds and grain. Indoors in October 

One 12 “ “ “ - - .. .. ’ .. 

One bird ate 13 “ “ “ “ “ « 

Twelve birds ate 180 grams of grain in one day. Outdoors, in February 
Twelve birds ate 180 grams of weed seeds in one day. Outdoors, in February 
Twelve birds ate 180 grams of grain in one day. Outdoors, in Febnmry. ' 

Tlu' average of these tests is 15 grams, a little more than half an 


'•Tlio bob white eats insects in every mouth of the year, ^iloreover 
the large proportion of injurious insects habitually eaten renders the 
services of this bird more valuable than those of many birds whose 
percentage of insect food, though greater, includes a smaller pro- 
portion of injurious species. Conspicuous among the pests destroyed 
are the Colorado potato beetle, twelve-spotted cucumber beetle, beau 
Ivaf-beetle, squash ladybird, wireworms and their beetles, and ]ilay 
beetles. Its food also includes such weevils as corn billbugs, imbri- 
cated snout beetle, clover leaf weevil, cotton boll weevil i'" also the 
striped garden caterpillar, army worm, cotton bolhvorm, and various 
species of cutworms; also the corn-louse ants, red-legged grasshopper 
Rocky Mountain locust, and chinch bug.” (9) 

I he most important insects added by my experiments are the squa.sh 
bug, plant hce, the cabbage butterfly, cankerworms, codling moth, 
the Hessian fly, the mosquito, stable fly, and the typhoid fly. ” 


Thysaimi-a 
Silver fish 
Ephenierida 
’May flies., 
Oolioptera 


LIST OF INSECTS EATEN BY THE BOBWHITE, 

Lepisma saevhaiina. 


’Cricket 

’Meadow grasshoppers . . 
’Meadow gras.s hoppers . . 
’Meadow grasshoppers . . 

’Katydid 

’MaikiQg sticks 

*Crouse locust 

*Roeky Mountain locust 
’Red-legged grasshopper. 

^Grasshopper 

’Oras.s|iopper 

’Grasshopper 

’Bird grasshopper. 
temipTcrn 
Heroroptera 

^Cliiuch bug. . , . . , 
’Kalse chinch bug 


.GryUus sp. 

. Xiphidium. 

.Orchelimum. 

.Scudderia. 

.MifTOce))tru7n sp. 

■ Phasniidd', 

,Tcttix sp. 

. spretiis. 

.UelanophiH femurrubrum. 
.Mel(l-iiopliifi bivitiafus. 
.MeJatioplus sc udder i. 
Melanoplus atlanis. 

8vh istocerca (i)nericam. 


Blissus leucopterus. 
Nysins angustatus. 
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♦Thi’ee-sp4)Uail soklier bufj 

♦Stink bug 

♦Stink bug 

*Bug 

*Bug 

♦Bug 

♦Bug 

*Eug 

♦Bug 

♦Bug 

♦Bug 

♦Bug 

♦Bug 

♦Bug 

♦Tarnished plant bug 

♦Bug 

♦Bug 

♦Bug 

♦Bug 

♦Bug 

♦Shield-backed bugs 

Squash bug 

Horn opt era 

♦Leaf hopper 

♦Leaf hopper 

♦Leaf hopper 

♦Leaf hopper 

Plant lice 

Tree hoppers 

Lepidoptera 

♦Army worm 

♦Cutworm 

♦Cutworm 

♦Noctuid moth 

♦Cotton worm 

♦Cotton bollworm 

♦Striped garden caterpillar... 

♦Yellow bear caterpillar 

♦Pyralid 

♦Purslane sphinx 

♦Southern tobacco worm 

♦Caterpillar 

♦Pupa 

Cabbage butterfly 

Canker worms 

Tent caterpillar 

Bee moth 

Codling moth 

Clothes moth. 

Diptera 

♦Crane fly 


.EmchisUii tristigmus. 
.Euschistus vanolarius. 

, .Euschistm sp. 

, .Podisus sp. 

, .Brochymena sp. 

.Nvzara hi laris. 
.Mormidea lugens. 
.Hymcnarcis nervom. 
.Hymenarcis wgualis. 
.Thyania custator. 
.(Ehalus pugnax. 

, Trichopepla semivittata. 
.C(rnHS delius. 

.Pcrihalus Hmholanus. 

. Lygus pratcnsh. 

. .Corimetwna sp. 
.Apionierm crassipes. 
.Alydus eurums. 

.Corizus sp. 

.Euthocta fialeator. 
.SruteUerklw, 

.Anasa iristis. 

. Oiicfjinetopia lateralis. 
.Oncomeiopia sp. 
.Dellocephalus sp. 
.Diedrocephala sp. 
.Aphididw, 

.Membracid(v. 

. neliophila iinipuiicta. 
.Agrotis sp. ' 

.Feltia annexa. 
.Noctuid<c. 

.Alahama argillacca. 
Jleliothis obsolete. 
.Mamestra legitima. 
.Diacrisia virginica. 

. Thoieria reversals. 
.Deilephila gallii. 
.Phlegethontius sexta, 
.Juiionia emda. 

.Vauessa sp, 

.Pieris rapw. 
.Anisopteryx. 
.CUsweampa ameneana. 

. Galleria melonella. 
.Carpocapsa pomomlla. 
.Tinea pellionella. 

. TipuUdw. 
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»K- ' !■ 



;'jitO 

Culej^ 


M,.-<'iiito 



Hv-'lan fly 



Tvniiold fly 






G'Il‘''P!' V.l 

Caral'idJP 

^diviimd beetle 

• . . *§fymoji/.y calcitraiiit. 


*(;r<'i!nd beetle 

. . . cii If/ n t A ncus. 


niruund beetle 



♦Gi-dunti beetle 



*(:roimd beetle 



♦Ground beetle. 



♦Ground beetle 

. , .Haipahis p(^n>hs}fhHUiicu$. 


♦Ground beetle 



♦Ground beetle 

. ^ fyius nisticus. 


riirysoiiielidae 

♦Leaf beetle 

. . ■^nauuuLiyius fiolttmovensis. 


♦Leaf beetle 



♦Leaf beetle 



♦Leaf beetle 



♦Leaf beetle 



♦Leaf beetle 

♦Leaf beetle 

. ■ m j/somata suturahs, 

■ .(Edionychis fimhiata. 


♦Leaf beetle 

. .Disoiujchfi ’l-vittato. 


♦Leaf beetle 

, .Disonycha xanihomehvna. 


♦Leaf beetle 

. .Disonycha crenicollis. 


♦Leaf beetle. .. 

• ‘P-^llUiodes punciulatft. 


♦Three-lined potato beetle. 
♦Colorado potato beetle 
♦Bean leaf beetle. . . 

‘ -MicrorhopaJa vittata. 

. .Lema tridneata. 

. .Leptinoiarsa deemUneata. 


♦Striped cucumber beetle 
♦Twelve-spotted cucumber beetle. . 
♦Locust leaf-mining beetle 
♦Golden tortoise beetle 

Elm-leaf beetle.. 

. .Cct'otohiii trifuveufa. 

. .Diabrotica vittata. 

. ^ Diabrotica 12-piiuctata. 
..Odontota dorsalis. 

..Coptocycla bicolor. 


ararabEeid® 

beetle . . 

. ■ Gala MccJla Tiiicola . 


*t>ung beetle. 

.L(K-hnost6rna tristis. 


♦Dung beetle 

. Ontliophagus pennsylvanicus. 


*C»eaf-chafer 

. . ApKodhhs inQuinn tus , 


♦.May beetles.. 

, . D hplotaxis sp. 


beetles 

. Scrica sp. 


•’'r’ly beetles... 

.Avoinaia sp. 


^nchophora 

[J‘'‘bricated snout beetle, 
rose beetle 

, Aphoaus sp. 

.Epivwrus imbricatiis. 

A iTfi/o f/iiJTjjvtt 


cJo\L'r weevil 

» A/ U ftiiyK^ Jillttr It 


weevil 

.Sitones hispiduJus. 


■''fxican cotton boll weevil 

4 

.PhytonoMUs punctatus. 
.Anthonomus grandis. 
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•BillbUg 

♦Col'll billbug 

♦Woovil 

♦Weevil 

♦Weevil 

•Weevil . 

Elateridae 

♦Click beetle 

♦Click beetle 

♦Click beetle 

♦Click beetle 

Coceinellidffi 

♦Liady beetle 

♦Squash ladybird, 

♦Lady beetle 

♦Lady beetle 

Histeridae 
♦Histerid beetles., 
Tenebrionidae 
♦Darkling beetle., 

Mealworms 

Stapliyliuidae 

♦Rove beetles 

Lampyrid* 

♦Soldier beetle 

Cerambycidae 
♦Longicorii beetle 
Dermestidae 

Carpet beetle 

Hymenoptera 

•Ants 

♦Ants 

♦Ants 

♦Gall flies 

♦Parasitic wasps... 

♦Parasitic wasp 

Rose slug 

Currant worm 


Bphenophoruii parvulus. 
SpUenopkorus zece. 
Tkeeesternm kumeraVts. 

. Tanymecus confertus. 

, Ch alcodermus coUaris. 
.Cenirinus. sp. 

.Drasterius elega)is. 
.Agriotes sp. 

.Melanotus communis. 
.CorgmMtes sp. 

.Hippodam ia parenth csis, 
.Epilochna horeaUs. 
.Coccinella songiiincd, 
.AdaVia iipiinctata. 


Blapiimis. 
TeneWio sp. 


Ch anViogn athus peu nsylva n irus, 
Telraopes lelraophthalvnr'<. 

. Anthrenus scropUu Jaria’. 
.Lasins sp. 

. Tetraniot'him c(espitum. 

. Camponotus pennsiilvaiii(i(!<. 
.Cynipidm. 

.Tiphia inornata. 

.ProctoU'ypes rnfipes. 
.Monostegia rosec. 

.Pteronus rihesii. 


Other animal food 

♦Spiders 

♦Harvest spiders Plialangidw, 

♦Thousand leg Julus sp. 

Sow bug • .Oniscidw. 

♦Snail Pupa ana if era. 

*Pond snail Succinea avura. 

♦Crayfish Cnmlmnis. 

•Toad 

The following are, a few records of the miinbers of insecTs 
bobwhites at single meals. 

^Grasshoppers : from 20 to 39. 
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ciiinch bugs: 100, in another ease two tablespooDfuls in a cup. 

N. bugs: 6, 11, 12. 

2,326 eaten by a week old chick; this was njorc than one 
uKo:. but was not all his insect food for that day. 

- \nny worm: 12. 
nj it worm: 12. 

Ifissian fly flaxseeds: 20. 

M(‘S(|uitoes: 144 — a week old bird; 568 — a nearly grown bird in 
diroc hours. In both these cases the supply gave out. while the birds 
sveiv still eager for more. 

4 'otato beetles: 75, 101. 

May beetle grubs ; 7, 8. 

MVitton boll weevil: 47. 

Sow bugs : 6. 

Miscellaneous insects : 1,400 in half a day — a laying hen the 23id 
of lune. 

Tests to ascertain how many insects of one kind a bobwhite miglit 
i-;it ill an entire day gave the following result.s. The birds had plenty 
of weed seeds, grain and green food, except in two cases in which th,' 
fiicT is indicated. 

IjXlO aphids — chrysanthemum black fly. Adult bird in Decembi'i'. 
Tills is the only case in which the insects were not individually 
counted; one thousand were counted and the re.st estimated. 

1.350 flies, A laying hen in July. About one fifth ivere inaggols, 
le rest adults. 

59 adult potato beetles. A laying hen; test by Mazie Hodge. 

1.28G rose slugs. A laying hen ; test by j\Iazie Hodge. 
o7 grasshoppers and 2,400 seeds of pigeon grass eaten apiece by 
»o six weeks old birds in October. 

13 grasshoppers and 2,100 seeds of pigeon grass eaten apiece by 
''■0 six weeks old birds in October. 

20 grasshoppers and 3,000 seeds of pigeon grass eaten apiece by two 
ix weelvs old birds in October. 

t-3 large crickets eaten apiece by two seven weeks old birds in Oc- 
They had no iveed seeds or grain. 

'^1 large and middle-sized grasshoppers eaten apiece by two seven 
old birds in October. They had no weed seeds or grain. 

'I'O insects — 300 of them grasshoppers. A laying hen in July. 
Weight was 24 grams. 

l->32 insects — 1,000 of them grasshoppers. A laying hen in July, 
didr weight was 24.6 grams. 
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Eight tests were made with an adult eock in October ana .m 

ber. 





28 grasshoppers 

-llg. 

14g, of grain. Total — 25g. 


33 grasshoppers 

li 

13g. of grain. Total — 28g. 


48 grasshoppers 

= 19g. 

lOg. of grain. Total — 29g. 


22 grasshoppers 

=^12g. 

IGg. of grain. Total — 28g. 


25 grasshoppers 

= 12g. 

llg. of grain. Total — 23g. 


23 grasshoppers 

= 12g. 

8g, of grain. Total — 20g. 


20 grasshoppers 

- 9g. 

12g. of grain. Total — 21g. 


25 grasshoppers 
The average is; 

= ng. 

lOg. of grain. Total — 21g, 


28 grasshoppers 

- 12.5g. 

12g. of grain. Total — 24,5g. 


STUDY OF THE GROWTH AND FEEDING OF ONE BOBWHITE 

At hatching weighed a g. 



5 days 8 



7 



Ate 2326 aphids and 20 mealworms. 

8 

10.5 


Ate 7 grams of insects. 

9 

12.5 g. Increase 2.5 


10 

13. 

.6 


11 

13.3 

.8 

Ate 330 insects. 

12 

14. 

.7 


13 

15. 

1. 

Ate 514 insects. 

14 

15.5 

.5 

226 insects = 8 g. Ate 51;^ of his wciKht. 

*15 

15. 

-.5 

236 7 474 

*18 

14.8 

—.2 

400 8 544 

*17 

15.8 

t. 

200 8 50;; 

18 

16.5 

.7 

351 8 48^ 

19 

17.5 

1. 

411 6.6 384 

20 

20. 

2.5 

354 10.1 504 

21 

21.2 

1.2 

732 10 474 

22 

22.6 

1.3 

287 10.4 464 

28 

26.3 

2.8 

296 11 434 

24 

26.2 

.9 

185 8 304 

25 

28.5 

2.3 

250 12 424 

26 

36.5 

2. 

393 9.3 304 

27 

32.6 

2.1 

529 10.2 314 

28 

34.2 

1.6 

710 13.5 424 

35 

43.5 



36 

46.5 

3. 


37 

49.5 

3. 

102 11. + 15 g. of grain 26 = 5:“; 

38 

51. 

1.5 

112 11. +12 g. of grain = 23 - 4'? 

39 

63. 

2. 

134 12,5 + 12 g. of grain = 2i .■» - lo" 

44 

67. 



49 

77. 



54 

91. 



55 

92. 



At 10 weeks 128. 



U 

139. 

16. 


12 

153. 

14. 


13 

168. 

3. 


14 

164. 

8. 


15 

166. 

2. 



* The loss in weight is dne to his having lice for three days. 

At hatching he weighed 6 g. * 

in 9 days he had doubled in 

In. the next 2 weeks he had doubled again, and agnin at the end oi 
other fortnight. It took him 3 more weeks then to weigh 96 g : in 
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I;,. - weeks of his growth he gained 75 g. For the first 12 weeks his 
av. P« day was 1.75 g. The average daily gain each week 

as follows; .5 g., .7 g., .8 g., 2.1 g., 1.6 g., 2,35 g.. 2.4 g., 2.1 
g,. ’1 .it-. 2.3 g., 2.3 g., 2 g. The next four weeks his growth was slow; 
til,- iveragc daily gain each week was: .43 g.. 1.1 g., ,3 .7 

.\i 4 months he weighed 170 g. which is an average adult weiirht for 
hiiii. although sometimes he has weighed from 12 to 19 grams more. 

In every case he was weighed before he had had anything to eat. 
]If always had all he would eat in the tests, hut doubtless would have 
eatrii somewhat more in a wild state, for he would have exercised more 
I hail he did when kept in confinement. I regret that I did not make 
f.Fdiiig tests in the first two weeks of his life, but I do not think he 
Fver ate more than two-thirds of his weight at the most. For the 
fii-st two or three days the chicks eat little, as the unabsorbed yolk 
uourLshes them. Charles W. Nash in “The Birds of Toronto" says: 

■•For the first two or three months of their lives young quail feed 
almost exclusively on insects, and each one will, while he is growin‘^ 
oonsiime nearly its own weight of them every day.^’ ( 11 ) 

Edward Harris states in “The Quail the Best Insect and Weed Ex- 
terminator Must be Better Protected'’ that: 

“A young quail Avill consume its own weight in insects every dav ” 
(-I'l 

.My results do not agree with this. A bobwhite does not have to 
eat so much nor grow so fast as those birds that are helpless until they 
nearly reach adult size. 

As a result of these tests I have made an estimate of the amount 
eaten by a bobwhite in a year. 

First 2 weeks, 72 g.=10,245 insects. The 8 th day he ate 7 g. Count- 
ing nothing for two days, we might assume he ate as follows : 4 , 4 , 4 , 
0 . 6 , 7, <, /, 7, 7, 7, =72. In four of these days lie ate 3.415 insects. 

At the same rate in twelve he would have eaten 10,245. 

3rd and 4th weeks, 132 g.==5,334 insects. Actual tests. 

5th week, 88g.=3,520 insects. His average weight for this week 
38.8, A third of that multiplied by 7 should give an estimate 
of the amount eaten. With 40 insects to the gram, as was the case 
in the two weeks before, the result is 3,520. 

^tli week, 81 g.=812 insects-i-01 g. grain. In 3 days he ate 34.5 g. 

-348 insects and 39 g. of grain. The week is calculated at the same 
rate. 

folals; 373 g.=10,911 inseets+91 g. grain. 

11 December, January, February, March, April and half of Novem- 
tJie estimate is that found by 56 tests — 15 g. of weed seeds a day. 
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ESTIMATE OF THE AMOUNT EATEN IN A YEAR 


January,.. 
February.. 
March 


By an adult hen 


465 g, 
420 


By an adult cock 
Insects I WeiT's’ 




April. 


90 g. 


May 

June 

July 

August 

September 
October . . . 
November. 
December,. 


372 

GOO 

620 

620 

450 

372 

186 


3310 g. 


450 

372 

300 

310 

310 

300 

372 

411 

465 

4640 


W g- 45(1 

372 3;-. 

372 372 

372 r,> 

372 I 372 

372 372 


372 372 


186 4i; 

16> 

g. 2508 g, 490H 


For the cock in May, June, July, August, September, October and 
half of November, and for the hen in May, October and half of Xo- 
vember the estimate is that found by 8 tests in October and Novembir 
— - 12 g. of each. In June, July and August when the hen is layin;:'. 
20 g. of insects seems a safe average. In 2 tests in July a hen ate ’21 
g. and 24.6 g. respectively. 

For a young bird, if we substitute the figures for his first six wcfks 
for six weeks of July and August in the adult cock’s estimate, tb? 
result is 2,377 g. of insects and 4,495 g. of weed seeds. 

An average of 45 tests gave 22.5 insects to a gram. The hidb.st 
is 60 in July, the lowest 2 in November. This average is too low for 
the smallest insects that the birds eat, such as plant lice, weiv nut 
weighed; besides for the tests large insects were often caught in prui- 


erence to smaller ones for convenience sake. 


One gram of 23 different kinds of seeds w^ere counted ; the avers^e 
was 1,096. 


Biirnyard grass, 
Beggar’s ticks, 

Black bindweed, 

Black mustard, 

Burdock, 

Crab grass, 

Curled dock. 

Fringed black bindweed 
Dodder, 


1,250 Evening’s primrose, 

200 Lamb’s quarters, 

300 Milkweed, 

500 Pepper grass, 

100 Pigeon grass, 

5O0 Pigweed, 

835 Plantain, 

250 Rabbit’s foot clover, 

780 Ragweed, 


2.i'UU 

Ur 

500 

3.000 
2,500 

2.000 
’500 
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headed hush clover, 300 White vervain, 

>T.:»rtweed, 900 Water sinartwecd 

>.iTe],* 2,000 

lli'is R bobwhitc cock might eat on an average in ono vcai* 56 430 

-IS and 5,379,168 weed seeds; a hen 74,475 insects and 5,063,520 
w, r«l seeds and a young bird 65,001 insects and 4,926,520 weed seeds. 

Kstimates op the Annual Loss Due to ^YEEDs and Insects. 

It is impossible to make calculations as to how much a l)ob\vhite's 
,;iT!ng of these thousands of insects and millions of weed seeds is worth 
tv us in dollars and cents. I (^uote, howt^ver, a few estimates of the 
annual losses due to weeds and insects, so that wc may get more of an 
id^a of the importance of the problem. 

••Since the total value of our principal held crops for the year 1893 
was $1,760,489,273, an increase of only 1%, which might easily have 
k-en In-ought about through the destruction of weeds, -would have meant 
a saving to the farmers of the nation of about $17,000,000 during that 
yt;ir alone. '' (1) “The simple cost of weed removal along the railways 
of the State of Ohio is placed by Stair at over half a million dollars 
IKi* annum/' (13) “The weeds found in cornfields annually cost the 
farmer of Iowa many thousands of dollars." (12) “Minnesota pro- 
duces annually about 200,000,000 bushels of small grain. A dockage 
of one pound per bushel (due to weeds) means a loss of 200,000,000 
liounds. Had the land been free of weeds the same amount of plant 
iMod, moisture and labor would have produced over 3,000,000 bushels 
(if wlivat or the equivalent in other grains. This makes an annual loss 
due to weeds of about $2,500,000 or an annual rental of about 30 cents 
an acre on ever>^ acre on which small grain is grown. Added to this 
irn-at loss we must include cost of fighting weeds, Joss of fertility and- 
Jiif'isture, strain on machinery, extra cost of twine to tie up the 
■"■eeds, freight charges for shipping weeds, etc." (14) Tn Ontario 
Ik- '‘Bureau of Industries for the Province in 1898 sent out a few 
'luestions about weeds to its regular correspondents, and others, 
chiefly those who had done satisfactory' experimental work in eon- 
Mion with the Experimental Union. “A large number of answers 
received. ... A number estimate their loss at 25c per 
and quite a few place it as high as $5 per acre ; so consider- 
the whole list and counting labor, with the loss of soil moisture, 

' lliink that $1 per acre is a conservative estimate 

6 annual loss throughout the Province." (5) 

in ‘‘The Annual Loss Occasioned by Destructive Tn- 
' the United States" estimates the yearly tax chargeable to iii- 


2,500 

200 
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sects in this country as $795,100,000. (10) “The common 
the country cost in 1902 the sum of $235,000,000, and alldiiyin'i- 
stitutions of learning cost less than $50,000,000, making the tni.i! ckj 
of education in the United States considerably less than the 
lost from insect ravages. . . . Furthermore, the yearly 

from insect ravages aggregate nearly twice as much as it (.'dsts v, 
maintain our army and navy; more than twice the loss by lirr; tui.v 
the capital invested in manufacturing agricultural implements: itu,' 
nearly three times the estimated value of the products of all tlir fruit 
orchards,, vineyards, and the small fruit farms in the country. ' :j 
Prof. II. T. Fernald, Massachusetts State Entomologist, says: ‘ Kst;. 
mates of the animal loss by insects calculated at 18% are now ct.!;- 
sidered as about correct, and this loss on the basis of the riiit-.i 
States government crop estimates for 1906 would be eonsidfT;iIiiv 
over a billion dollars each year.” (2) 

If we were wise enough as a people to protect and increase i.u; 
weed destroying insectivorous birds, they should largely contn)! tluv 
enemie.s of our crops. Bobwhites, if we only had enougli of the!i„ 
ought to save us more than half of our $17,000,000 weed damage, ini'i 
of our billion dollar insect tax. 

Summary 

The bobwhite is known to eat 129 different kinds of weed seeds. 

A single bird was found to eat as many as 12,000, 18,000 ana 
30,000 seeds of one kind of weed in a day. 

They eat 15 grams, or half an ounce, of weed seed daily tlirouah- 
out the winter. 

The known list of insects eaten — 135 — includes many of the 
injurious species. 

A single bird ate at one meal 568 mosquitoes; another during a 
day ate 1,350 flies; a third ate 5,000 plant lice, while still anotlH’ 
record is 1,532 insects, 1,000 of which were grasshoppers. 

Bobwhites eat from 12 to 24 grams of insects daily in the siiinnujr. 

In a study of the growth and feeding of one bobwhite, it was foiinJ 
that in his third \veek he ate half of his weight of inseets. in In^ 
fourth w^eek one third. In the sixth the addition of grain 
it up to one half again. When adult they eat from one twelftli 
one sixth of their weight. 

An estimate of the average amount eaten hy a bobwhite in ^ 
is 2,732 grams, or about 5 pounds, of insects, and 4,681 arains. 
about 9% pounds, of weed seeds, which are equivalent to 6o.3''. 
insects and 5,123,076 weed seeds. 
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Clurk University, under whose direction this work was done, for' help 
an, I .suggestions; to Mr. Arthur Merrill of the Massachusetts State 
Halchen- at Sutton, for assistance in rearing the birds; to Dr. F M 
W'eiisler of the United States Bureau of Entomology, for siipplvini- 
me with various insects; and to Mr. A. D. Selby of tiie Ohio Agr'icuh 
tural Experiment Station, and Mr. Geo. H. Clark, Seed Commis- 
sion, r of the Department of Agriculture, Canada, for sending me 
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A UNIQUE INSECT CATCHING MACHINf 

By F. C. Biskopp, TJ. S. Bureau of Entomology, Dallas, Texa^^ 

The following article is published not because the observatinus ar~ 
thought to have any particular value or that the machine discrib. 
can be utilized practically in the control of the bollworm, but to (>n\ 
attention to a rather unusual digression in mechanical insect dc^tn-v. 
ing devices and with the hope that the idea involved may be 
tive to workers in other entomological fields. 

The machine illustrated herewith is the result of the ingcnuitv of 
a progressive Ellis County (Texas) farmer in his efforts to diseovtr 
a method of controlling the bollworm {Eeliothis obsoleta Fabr. ^ on 
cotton. Unlike most of the machines devised for use against the boll, 
worm this one is designed to capture the adult moths instead of the 
larvs. While lights are employed to concentrate and destroy the 
moths, the success of the apparatus is not dependent upon the normal 
attraction of the moths to light. The machine was evolved by )lr. 
T. A. Sissom, who is the inventor, from an observation made by liim 
upon the habits of flight of the moths when disturbed at night. Th-* 
writer has also observed that the majority of the moths when startle! 
at night fly directly upward for several feet, apparently in an (if'irr 
to avoid striking the cotton plants or other objects. 

The machine consists of a framework mounted on four whiils. 
The frame is 36 feet wide in front, 18 feet wide at the back ami il' 
feet from the front to the back. This frame, except at the hfiok. i> 
covered with domestic, which can easily be put on or removed. Tlu 
back is screened in. 

The machine is pulled by a pair of horses or mules which am 
hitched between the fore and hind wheels under the canvas, tlie 
driver and operator sitting immediately behind the team. The giiil 
ing is done by simply rotating a w'heel wUich controls the angle of tiie 
front axle. 

The front part of the canvas extends dowm quite close to the cotti'ii 
but not low enough to strike the plants and thus disturb the moths 
Agitators in the form of sacks containing some heavy object, 
attached to the frame a fc^v feet back from the front edge of th'- 
canvas. These disturb the moths which fly up,' strike the canvas ad 
gradually drift toward the three lights at the back of the nmehim^ 
as the apparatus moves forward. The back part of the niachiue 
a floor high enough to pass over the cotton. This prevents the liovm 

* Published by permission of the chief of the Bureau of Entomolo.sy. 



Catcliiug Machine; <(, Front view of inacliiiie with cloth 
of uiachiue ready for operation; the 
u on top may be occupied by a pilot if so desired. 
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..^^a =->oape of the moths when they reai'li tlio hack ol‘ the inaehiDe. 
■fli. lights, each of whieli has a retleetor to 

.],p,\v the light ahead, is situated at the extreme back end of a 
inverted trough made of screen. Just in front of this light 
; i liiree torch the Hame of which scorches the insects as they pass 
Vi,.k\v:n’d over it to the stronger light behind. The bottom of the 
.. vh cmitainer is removed occasionally and the mollis emptied into 
j,;i<r and treated with kerosene to kill those not already dead. 

On account of the free flight of the bollworm moths it is difficult 
'M arrange a satisfactory practical test of such a machine on a lim- 
area. During three successive nights in July a 40-aere field of 
was gone over and 1,440, 2,000 and 860 moths were captured 
pu the respective nights. An examination of the catch made in 3y2 
hmirs during the night of July 27th showed the following insects to 
ii-iv,' been captured: Heliothis ohsoleia Pabr. 68S (409 females and 
?T!t males), Loxostege similalis Guen. 157, Calycopi^ cecrops Fabr. 1, 
ii’seellaucous Lepidoptera 72 (including several injurious forms), 
''liPh'.opa sp. 1,906, Mynneleonids 11, Tachinids 16, Syrphids 6, Tab- 
iiiids 12. Sarcophagids 150, miscellaneous Diptera (small) several 
liiiiidred, Calacorus rapidus Say 762, Tettigonids and Jassids (mostly 
lh‘iJroceph/ila coccima Forst.) 68, Podisns nwculiventris Say 2, 
lh4rolica 12-punctata Fabr. 14, Elaterid 1, Bruchids 2. 

It was found that many of the bollworm moths captured were newly 
enuTgcd or gravid females, wffiilc with an ordinary trap light only 
ihiti.'S and exhausted females are usually caught. 

It will be noted that a good many beneficial insects were capture<l 
:;<'iaidy 1,906 adult Chrysopas. I believe that the majority of these 
;i> well as other beneficial forms could be allowed to escape by putting 
larger meshed wire at the back end of the machine. This would of 
'""iirse allow the escape of the smaller injurious insects as well. 
l)t spite the large size of the apparatus it is manipulated with great 
f‘xcept when the wind is blowing. A strong wind renders opera- 
-'‘11 impossible. From 60 to 70 acres may be gone over in one night. 
Ih, Sissom informed me that the cost of constructing one of these 
‘■‘aeliincs is about $80. 

As has been suggested it has not been demonstrated that this ma- 
dime can be utilized practically in the control of the bollworm, but 
diirc is little doubt that some injurj’ may be prevented where it is 
'■''iiscientiously used. 
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NOTES ON RHYNCHITES BICOLOR, FABK 

By Edgar L. Dickerso>', Jeif BrnnsKWlc, y. J. 

In this Journal for December, 1909, page 467, Dr. B. X. (; 
some notes on the abundance of Rhynckites hkolor in 
during the past season. The insect is recorded as coinmon in x,,.^ 
Jersey, throughout the state, but in our experience it is Miint uiia: 
local in its distribution, being very abundant at some, points and .|>iy. 
scarce at others. In some of the nurseries where we hav(‘ (ui,! .. 
opportunity of observing roses, in the course of inspection wurk, 
have found little evidence of the insect. At New Brunswick, howw. r, 
it occurs each year so abundantly on the Rosa nigosa hedev on tk 
College Campus that there is scarcely a seed capsule which doi s ij..‘ 
show one or more of its punctures. No effort has been 
breed the insect but certain observations have been recorded wlii-L 
it seems advisable to publish at this time. 

As noted in other localities, the insect makes its appearance in Miiy 
and continues through June and July and is observed first iA-di)..- 
in the buds or opened blossoms. In feeding in the buds the iiis--! 
inserts its beak through the still closed petals, causing the punetiir-- 
which becomes so conspicuous w:hen the blossoms open. Earely, bvdi’iL' 
occurs in the tender tips of the shoots where as many as a doz-n 
closely placed punctures have been observed in a single tip. iti’y 
few of these tips were found although their wilted appearance niah 
them rather conspicuous. That they were caused by feeding 
quite evident from the fact that no eggs were found in the piinetmv> 
although a careful search was made for them. 

While I have no record of the beginning of oviposition, it eontimi"! 
for some time and in late June the beetles were noted both feediui! n; 
the open flowers and in copulation, and oviposition was in 
The latter operation was observed on more than one occasion mi 
noted to proceed in the following manner: 

The work of making the puncture was continued until tk * 
length of the beak — as far as the eyes — was inserted and the toa; 
part appeared to be the smoothing down of the sides of the piimdiir 
and enlarging the bottom; the whole operation taking somewhat in 
a quarter of an hour. In working the beetle spread its legt: ‘ 

brace itself and the antennae were extended backward close to.eitb'.r 
against the upper surface of the head. Having completed the 
ture, the insect turned about, rested its anal extremity in the 
and remained there for about half a minute while it oviposited. 
turning about again it spent slightly more than half a minu^'' * 
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jaiK'. ‘ 

.ipptir tly pusiling the egg down into the bottom of the cavity and 
th*e opening. In this operation the value of the ball and 
Ixkit connection of the head with the thorax was evidenced, for 
^vitlio'i changing its position the insect was able to move its head 
,,ivun<: from side to side. Whether the covering of the puncture is a 
of the plant caused by the injur>' or in part is some secre- 
jion ot the weevil is not quite evident. At any rate it forms a dis- 
{jijct cuvering, light in color at first and gradually darkening. 

All i xamination of the seed capsule shows that the [lunetuivs extend 
-Jiroagli the outer covering and sometimes into the bases of the seeds, 
jvstiiig within it and measure 2 mm. in depth. The egg is oval in 
measuring .9 mm. in length by .65-. 70 mm. in width, and is 
in color with a yellowish tinge given it by the contents. It rests 
ill the bottom of the puncture with the longest diameter parallel with 
till' direction of the cavity. 

runcturcs were found in the seed capsules of the blossoms as well 
;is liiose from which the petals had fallen and as many as 8 were noted 
ill a single one. On several instances two punctures were observed 
so clo.se together that they extended into each other at their bases 
and in all such cases only a single egg was found, so that it appeared 
as if the first egg had been destroyed by the ^veevil, in the operation 
of making the second puncture. 

Hatching of the eggs began the first of July and by the middle of 
the month most of them had hatched. No unhatched eggs \vere found 
(111 July 22 when a number of punctured seed capsules ^vcrc examined, 
although a very few young larvae were found as late as early Septein- 
bor. The larvae became well developed by August and soon after 
the middle of that month many, full grown ones were found. I^y early 
September most of the larvae had left the seed capsules, which in many 
lascs had become hard and dry. 


THE EFFECTS OF FUMIGATION WITH HYDROCYANIC 
GAS ON THE HUMAN SYSTEM 

B.' W. W. Yothers, Bureau of Entomology, V. S. Dep(trtme?it of AgriruUtire 

Owing to the extremely poisonous nature of hydrocyanic gas, the 
literature on this subject contains many cautions in regard to its use, 
^^ile 1 believe these are on the whole justifiable, they make the 
|i2initiated unduly afraid of the dangers. I doubt if there has ever 
a single death from fumigating — at least from fumigating orange 
ihe experience of the workers on the White Fly Investigations 
t' the Bureau of Entomology in Florida shows that only rarely 
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does the gas cause sickness. In the entire three seasons’ ,j:, 
occurred only five or six times. 

In the winter of 1907-1908 in fumigating over three thou.siiijfl ii-,.. 
eight hundred of which were large seedlings, two men quit 
cause the gas made them sick. These men operated the pulii;y 
which lifted the edge of the tent from the ground and rais-d \\ ^ 
the top of the derrick. Just as soon as the edge of the tent is 
the gas comes out and the men who operate the pulley roju-s i,..:, . 
nearest the opening get more of the gas than the other men. Thf. tr-.., 
were very large, re(|uiring from four to six pounds of eyauiilr. 
note was made as to whether or not the night was calm or on tlh* 
dition of the tents as to dampness which largely deteriniiK^ tj.. 
leakage of gas duriiig exposure. 

Only one instance happened in the season of 1908-1909 in 
ing about a thousand trees. The night of January 11, 1909. w;i> ^ 
far as one could determine absolutely calm. The trec.s were fiiij-v 
large, requiring from two to four pounds of cyanide. We ehan^,.,; 
the tents every 40 minutes. The tents being somewhat damp 
very tight so that little gas leaked out during the period of exposiav 
Five men became sick on this night. One of these emptied the 
from the crocks and held his head over the residue as it was 
.poured out so that he breathed the escaping gas. This, of ciunv. 
was entirely unnecessary. The other four operated the piilliy np-v 
as did the men who became sick in the tests of 1907-1908. Twn ii.- 
came sick and were relieved by two others who also soon w’ere attVr!-i:. 

On this night I relieved one of the men operating the pulley i-npo. 
In a short time my heart beat much faster than the work st-i!!-] 
to justify, then dizziness overcame me and I stretched out inuii^r 
* orange tree. In about 5 minutes it became necessary to go le si"' - 
After this a nauseating feeling remained for some time followed k 
chills and trembling of the muscles and almost total loss ot w\\si:ul;;f 
strength. A vicious headache terminated these symptonrs. Tli-v- 
symptoms were in the main common to all the affected porsfuis. Ir: 
one or two instances vomiting occurred. . 

In October, 1909, we w'ere fumigating some trees about leii 
height, using a 25 per cent increase over the dosage given in Bui!'’ ’- 
76 of the Bureau of Entomology and moving the tents every 
utes. The shortness of the exposure gave little time for tlu' ‘” 
leak out and also the tents were much tighter than those 
former occasions. There was no breeze. During the first night 
one became sick although the gas w'as very strong. However, 
ing the second night all of us got sick. One man fell ov' r niiJ ti*' 
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j,,,t ni' US were compelled to postpone the uork for a few minutes. 
Our i' thumped against our breast bones and one fellow vomited. 

oL tis were well on the following morning and felt ns if notliimz 
lisd this night we did not realize the imiiortnncM* of 

hiirryi'b- it was raised with Ihe poh-s. 

ll ^vas unnecessary this time and could have been easily avoided. 

The only object of writing these experiences is to enable one to tell 
when they are getting too much gas. If the heart beats V(‘ry ra])idiy 
jt is time to get away for a while. A small amount of gas is not un- 
comfortable to a furnigator and is seldom noticed at all. Sometimes 
a prolonged exposure to a small amount of gas causes coughing which 
is uothiiig serious. If tents are left on the trees the proper length of 
time and those men nearest the tent when first raise<l take proper 
precautions, there is little or no danger and the poisonous fuiuos do 
uot interfere with the process at all. 

Scientific Notes 

Simulium and Pellagra.— We lenni from (lie i.oiKl.m Tims through a 
iwnt issue of Science, that Dr. Samboii lias proved that inai/.e is not the 
emse of Pellagra, the blood thirsty SmuUnm rcpUuts being responsible 
for rhe dissemination of this infection. It is hardly necessary to remind 
unr readers that only a few years ago tlie important jjart playcil hy 
Dijueia in the dissemination of human diseases was practically unknown. 
Tho order must now be considered as one of the most important from 
an eronomic standpoint, especially because of the part dies play in the 
siii’cad of disease. 

Oyster Shell Scale {LepUUmphes ulml Linn.).— The paper on this insect 
.Mr. Cooley, was very interesting. We have entirely cleaned badly infested 
trees by spraying with a lime-sulfur wash and then failed on adjacent trees, 
no matter how carefully the application was made, though we usually sue-* 
r^olea ill reducing the numbers of the pest. The experience of the last six 
j^ears convinces us that the late spring application is by far the more effective. 
One season we treated about half an acre of large, imported lilacs which were 
in-aii.i (lead because of injury by the oyster shell scale. A very thorough 
M'pacation was given when the lilacs were in bloom, and an examiiuition in 
fall fihowed that 90% of the shrubs were free, the remainder having a few 
ea on one or two shoots only. An application of kerosene emulsion to 07 
^ poplar trees resulted in practically cleaning the trees, as shown by 
-■‘Uiiination the following winter. Neillie, Clevelartr], Ohio. 

Urch Sawfly, a Correction.— I find that in the short paragraj)!! of my paper 
I Sawfly (page 149) that the stenographic report is not quite what 

thu likely to mislead. I did not say that no males were present, but 

t'Mal I’oared from females, no males lieing present; and that, in a 

i^e^eral thousand specimens .3 per cent, were males and the rest 


C. Gokdo.n Htwirr. 
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The editors will thankfully receive news items and other matter likely to of 
terest to subscribers. Papers will be published, so far as possible, in the order of 
ception. All extended contributions, at least, should be in the hands of the edit<(r th 
first of the month preceding publication. Reprints may be obtained at cost c- * 
tributors are requested to supply electrotypes for the larger illustrations so far as p.js 
slble. The receipt of all papers will be acknowledged.— Eds. 

We include in this issue, a paper extending somewhat beyond \h 
scope of the Journal, yet nevertheless of great interest to ecoiioritir- 
entomologists, since it gives in compact form, many very serviceable 
facts about an extremely valuable bird. The data upon its vygidarian 
food is so closely interrelated with its animal diet that it seetnc] 
inadvisable to attempt to separate the two. We are confident that 
many entomologists will find it very convenient to have this data 
accessible. 

The passage of the Insecticide Act of 1910 marks an important and 
most timely advance in the right direction. Heretofore almost any 
compound containing arsenate of lead might be sold under that naniH 
After January 1st next, all preparations of this recently developt-d 
and extremely valuable insecticide falling below a specified standard, 
are debarred from interstate commerce. The recent great advance 
in work with insecticides, accompanied by enormous increases in the 
demand for materials, has resulted in a number of manufaetiiivis 
entering this field. We are convinced that the majority are contect 
to place upon the market excellent preparations at moderate prices. 
'Occasionally there is a rogue who preys more or less directly iipin 
the reputation of others. For example, one brand of arsenate ef 
lead sold in the local market under a trade name for twenty-five cents 
a pound contains only four to five per cent, of arsenic oxide, while 
another brand containing fourteen to fifteen per cent, arsenic oxide, 
sells for fifteen cents a pound. Many a man fails to discriminate 
between the two and accepts the dealers “just as good” at face value, 
apparently forgetting that there may be a large profit in pnshinc 
the lower grade goods. This substandard material, with tin* above 
mentioned national law in force, will soon be driven from the luarku 
or confined to a very limited field. Aside from the possibilities of 
fraud mentioned above, there is a great gain in establishing sfandard.s 
for recognized compounds. It prevents confusion and lessons Ih^ 
danger of unsatisfactory results following spraying operations. 
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Reviews 

The Hibernation of the Boll Weevil in Central Louisiana, by 
\Vii.M.-N- Xewei,l and M. 8. Dougiiehty, Louisiana Crop l>,.st Com 
mission, Cire, 31, p. 163-219, 1909. 

1 „ and ’06 the Louisiana Crop Pest Commission earried on e.xteiisive 
,.siioiiiuoiits on the hiheniatioii ot the boll weevil at Keiiehie, Tsi in coopera 
(ion ivilli the Bureau ot Kiitomology, which have lieeii Jiarlially 'reported |‘,v 
lli,„ls and Yothers (Bull. 77 Bur. Entomology), pnrtlier experiments were 
fait le he necessary .and these were arranged at Mansura. near the center 
„t l.onisinna in the tall of 190S, The authors are entirely warranted in their 
.oalenients that “The results of these e.xperiments from the standpoint ot 
(he Ixiuisiana planter at least, are of tar more practical importance than 
ilmse ot any like experiment previously made.” The object was to determine 
.tint ixTcentage of . weevils survive the winter, and at what rate they left 
iheir winter quarters ill the spring. A series ot large wire screen cages 8 x 
S t f, ft. high were constructed in which were placed materials in which the 
.(•evils (vminoniy hibernate. From 1000 to 1200 Weevils were pl.aced in 
cag.x A series of cages was installed to determine the effect of starvi 

0 . (11 in the tall by enforced hibcrnalloii. The weevils were placed in the first 
(iisc September 28 and a similar cage was started each week until December 
fl. A comparison was-also made of a cage under normal eonditioms and one 

1. (.■(lte<l m a swamp in a light growth of timber. In another cage a large 
nee limb hearing Spanish moss was placed to determine its value as a hiher 
ii:Uiiis quarter. 

It Has lieen previously stated that the weevils seek Iiibernalin? quarters 
wild a mean daily temperature falls to G0° F., hut the authors’ observations 
uw that the weevils were not inclined to enter hibernation till December 8 
-lit 10 the mean temperature for ten days preceding was 43° The writer*; 

Ue ofanred during the warm weather prior to the date of hibernation. 
J^|iinencing on February 15, daily observations were made to determine the 
'viif.rf .1 ^ Jiil>^^rnatioa and tliese were tabulated in detail. In 

* tabulation of the data and results of these in- 

"i- hp admirable and leaves nothing to be desired on the part 

student who wishes to give them detailed study. 

^'irvived weevils, 3,3G0 of which or 20.63 per cent 

'W'i’ii? ill thA I’ei^ult of a comparison of thy percentage siir- 

'lie fall if • weevils wore confined at different dates in 

destroyed before October 
15 ncF ppnf survived; Where it was destroyed between October 15 and 
‘^ovetubpr ‘m November 1 to 25, 22 per cent survived; from 

ifK’ Plants wp ^ 28 per cent survived, and if the destruction of 

survived. till after the middle of December, over 43 per cent 

Weevils^ average winter quarters 20 per cent of the 

■'“^I’ged frn.n^., Spanish moss w^as furnished, 27.06 per cent 

_ I rnation. A comparison of the cages placed in a swamp 
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and ill normal conditions showed practically no difference in the 
resulting. • 

The earliest weevil emerged on February 21; the last one on Juiif t], 
period of emergence covering 129 days. The earlier the weevils wevf' oTifiji,,! 
In the fall, the earlier the majority of them emerged in the spring, ti);^ 
shows very clearly the value of early destruction of the stalks in tin* fan j,. 
connection with poisoning with dry arsenate of lead as they are utUont,] 
much more easily in the spring. It is shown that weevils hlborimiin;’ jt; 
moss emerge much later than under natural conditions, 50 per cent wuei-p. 
ing over a month later. 

The same is true of weevils hibernating in swamps and it is shown tli;ii 
“the weevils hibernate in cool and shaded locations do not leave hilicmatipii, 
till the summer heat has risen sufficiently for these places to be warm tu tlio 
temperature reached in the fields one to three weeks earlier,” 

The average time the weevils lived in hibernation without food was i-jn; 
days. The weevil which lived the longest without food was placed in a ct:? 
September 28 and emerged June 9, 255 days later, A detailed study of iIh- 
relation of the time of emergence from hibernation to the time wlien tlic 
weevils were deprived of food in the fall, shows that when all cotton plants 
are destroyed by October Ist the average weevil must live 183 days withnm 
food before emerging from hibernation, but when the plants are left until iv 
cember 21 the average weevil has but 94 days to remain without food liefniv 
letiving winter quarters. Tlie average length of life of the weevils uftor Ifav 
ing hibernation was 10.7 days, the longest lived individual living 141 ilavv 
The life of the weevils becomes shorter after leavhig hibernation as ihe 
weather becomes hotter. 

The weather conditions during the winter in whi(!h these investijiatbiiy 
were made are considered in detail tind the authors conclude tluit "Wp 
might therefore he justified in supposing that the normal winter winilii W 
survived by a slightly smaller percentage of the weevils, though itii !ivera:< 
difference of 3.1° in temperature could hardly be expected to materially in 
crease the winter mortality among the insects,” and “In the avci'nge season 
the weevils would emerge from hibernation somewhat more quk'kly (Inrins: 
May than they did in this expeiimeiit. The winter was an except ioiiKlly 
dry one tho not far from normal so far as the temperature was concerned 
They conclude that the number of weevils living thru the winter of the ex 
perimeiit was above tiie average, but that the rale of emergence from hibernii- 
tioii was normal. 

E. D. Sandkbsox- 


Lead Arsenate, by J. K. Haywood and C, C. McDoNxNW.i,, I 
Dep’t. Agric., Bur. of Chem., Bui. 131, p. 1-50, 1910. 

Tills interesting bulletin is in three parts. The first is on the 
of a chemical exauiination of the composition of leail arsenates loittitl 
the market. Analyses of fifty different suuqiies produce<l by 
different firms are given. That the names of these firms arc not sriun • 
to be regretted, though the reasons for this are obvious, for anyone 
to buy arsenate of lead would probably avoid purchasing of 
J. of the list, for example, if he could learn for whom J, stands. 

On the whole, the analyses show a considerable variation in tJic 
of arsenic present and too much of it is in a soluble form, in niaui 
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a .. iisoquence, spraying with some brands might pi-«ve -i , 

of/he small amount of poison present, or might cause iiijnrTt’o 
ivj.ige because of an excessive amount of soluble arstuiic u is ,nui ^ 
rl.a there is a great difference in the amounts of arsetdc' and en 
ill the different samples analyzed. This shoul.l make a great dlff , 
in rhe preparation of the material for applkation to tlie tints' i/ 

the materi,,! which is evideutiy i„ ,|,e torn, ot „ ,|,'y ,1Z ' 
,„„n,h,s more then twice as inucii arsenic as in aiiotlier sample wl,i, I, is Im 
tiift fniiii of a paste and mitaiua over sixty jjer <*t‘nt of w-itm- 'J') 

,„,l, widely differing samples by the same fonaulu 'for sprayiag Imld'I'i 
lijiblc to lead to most divergent results. 

ri„. s.vond section of the bulletin treats ot ‘■liome-madc" lead ai-scaate 
,,„l ilie clienncals entering into its manufacture. Analyses of saniple.s'.,r 
l,ad , aviate, lead nitrate nnd sodium arsenate gave, for tlie moat ii-irt miltc 
<ansra, to.-,v results, the latter showing the greatest variations in <«,ii,|msiti„„ 
.Utealion is calloii to the point th.it when sodium arsenate liaviiig an miu'suHlv- 
p,.r ,ent ot arsenic is used, it is ixtssible that ordinary formulas w,',uld 
fail to pivvide lead enough to combine with all of this, thus leaving a solubie 
s,lt «( arsenic in excess in the spray to endanger the foliage 
combaiisou ot numerous published formulas shows coi.sideralile variation 
i,. die amounts of the different substances to be taken, leading in some cases 
a, least, to the addition of muterials which will be in excess of the ainmmls 
,ie,al,Kl. To avoid this, directions tor preparing lead arsenate both with lead 
aolate and with lead nitrate are given, for tlie different usual grades of 
Kimiii ai'senale. It is not probable, however, that the average sprayer will 
tlie trouble to test the material to determine when the lead eoniijs to be 
present m excess, much as this is to be desirerl. 

I util the present time, the general preference seems to liave hwMi in favor 

'"‘'"1 of loart uitrate as a material. Comparative 

«r.™, tents here given, seem to favor the latter as being slightly eheaper 
slf,-l,tl.v more poisonous .and the lead arsenate produced by its use settling 
.aiK'.. more slowly timu that made from the acetate. This would seem 
10 tffer from tlie results obtained by Colby, who found (if the recollection 
or lie revtow-er be correct) that the arsenate of le.ad made from lead nitrate 
sdlel tttucl, more quickly than that tnatle from the ac-etate, and it would now ^ 

MMitr's'^ i» this 

'ta-.|,a„Idngl'‘yriue“‘“"‘‘'' ' Holequescent, 

h!l™l!l‘rt "ef irrteresting section of the bulletin 

tiaiis in .-r ? arsenate on foliage, the results of investiga- 

I'lvi-Iieti of the Bureau of Entomology, co- 

Starting from quoted statenieute of the sttfety of 
-asK ‘,m"t ‘ strength, the fact that injury re.sult.s in some 

'<tifiitio„'s’’!*\J inaiiiries as to the ca,i.se, atniosphcrle 
'tiiciifti f «xplanatiou seeming to be the most probable. These were 

T w tor SIX months In 1907 and 190S in connection with the spraying 

ilr ;::r “ 

'•.vtliei,./ ^«^‘o«iposition of the lead arsemite was causcMl 

l^rluins various salts iu the water, particularly sodium ehlorid aud 

^^arbonate. Weather conditions also appeared to have some 
JH 15 results to the foliage (and fruit) following an application 
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followfil by (‘l(‘{ir hot djiya find no rain, while spraying followerl by ( ,,oi 
and rains resultctl iji no injury. The suggested explanation is J 

former case tlie dews at night would be siiftiiaeiit to moisten the mati i j;,! ijli 
tlie hot sun tlie next day would produce conditions neeiled to disx.Jvi. 
greatest amounts of arsenic, while if rain were to follow^, the sodhmi 
and carbonate would be washed out, leaving iiothiug to cause the bn nkiji.r 
of the lead arsenate. 

The bulletin is a valuable one and very suggestive for those accnsintu,,] 
to looking at such siildects from their chemical aspects. It is 
questionable, however, if the average fruit grower might not desire a 
direct series of statements as to the conclusions reached, wliich would 
him better in his subsequent spraying. ^ rj, 

Ants, their structure, development and behavior, by ^Vu.i.iwi 
Morton Wheeler, Ph.D., Professor of Economic Entomology. Iliir. 
Yard University; Honorary Curator of Social Insects, AiinriciUi 
Museum of Natural History. Now York, Columbia University 
1910, p. I to XXV; 1-663; 286 figures. 

Tills is a eoiiipreliensive work written by an acknowledges! master in lii,. 
groiq) and dealing with tlie structure and biology of these extremely itir^r 
esting forms. The reader iienls only to refer to the 70 closely jiriiitcl imp* 
of the bibliography to gain some idea of the vast amount of labor in diL^rsi- 
ing th<‘se almost iunumerable and widely scattered records and co-oi'din.iriiL' 
tlieni witli observations extending over a decade. 

The author considers that the social relations, attaining their “ririiisi 
and boldest expression in tlie ants," arouses interest, owing to IIutc Ixih;: 
an undeniable resemblance to human conditions. The character of tli;> 
volume is w^ell indicated by cliaiders devotwl to ants as dominant itisivts. 
the external and internal structure of ants, development, polyinoriilits)ii. 
history of myrmeeology and classiticaition of ants, their distribution. fos>il 
ants, habits in general, ant nests, driver and legionary ants, harvcstin; 
ants, relation of ants to vascular plants, fungus growing ants, honey anis 
guests, ecto and entoparasites, slave makers, tlie instinctive and phisiic ho 
luivlor of ants. 

Economic entomologists will be particularly interested in the ihai'hT 
treating of the relation of ants to plantliec, scale insects, trw^ iKri"’’- 
and caterpillars. The discussion, while comprehensive, is not unduly extejuk'l- 
Here, among other interesting notes, we find a very lucid account of tin' 
aphid cornicles and their functions. The extermination of noxious 
is concisely discussed in an appendix. The value of this important work 
is greatly increased by a key to the subfamily, genera and suhgeni*i’:i "t 
the North American Formicidse, together with a list of descrilud 
The author is to be congratulated upon having produced an autlip'it'*- 
scholarly discussion of a highly interesting group. 

Corn Weevils and Other Grain Insects, by R. 1. Smith, N 
Agric. Exp’t. Sta. Bub 203, p. 1-27, 1908. 

This popular bulletin discusses in a summarized manner the more 
portant grain insects. The author wisely emphasizes the value ot prcven 
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advising early threshing and tight sacking of small grains. Ihirn- 
• T v'.iirnr, %V'i pounds to 1,000 cubic feet, is especially advised in cleaning 
ranai ieSf though it can hardly be recommended for those containing grain, 
ihis fumigation will prevent germination. The standard fumigant, car- 
iHui hi^^ultid, the author finds, must be used much stronger than usually 

recoiiuuended. 

Shade Trees, by E. A. Start, G. E. Stone and IT. '[\ Kernaeo, 
Mass. Agric. Exp't. Sta. Bui. 125, p. 1-64, 1908. 

This excellent general bulletin gives much practical information to the 
jiee lover. The entomologist will be interested in the discussion of the 
care and protection of trees, especially that part relating to tree surgery 
ami the effects of gas and electricity on trees. Summary accounts are given 
of a number of the more important insect enemies of shade trees. 

A Chemical Study of the Lime-Sulfur Wash, by L. L. Van- 
Si-VKB, C. C. Hedges and A. W. Boswortit, N. Y. A^^rie. Exp’t 
Shi.Jhilj. 319: 38:M18, 1909. 

The general bulletin on the chemistry of the limo-sulfur wnsh l.s some- 
ihiiig entomologists have been desiring for several years. Dr. VanSlyke and 
his asa<Kiate.s present in this publication, data of great value to those rewm- 
iiiciuling this valuable iiisecti(ade and fungicide, since he gives In concise 
f(irai tile different effects from prolonged boiling and those obtained by em- 
lihyiiig differejit proportions ot the essential constituents. The data relating 
h> the effect of Magnesium shows the deleterious effects following its employ- 
moiit. This bulletin gives a series of facts whicli may well be employed in 
itotcrniiniug the value of the various brands of commercial lime-sulfur 
wa-^ilies. 

Concentrated Lime-Sulfur Mixtures, by P. J, Parrott, N. Y. 
Agrie. Exp’t Sta. Bull. 320: 419-38, 1909. 

This is a discussion of the concent rate<l lime-sulfur mixtures, from the 
»‘!ii<*ijiologist’s standpoint, being based upon the results giv(m in the preceding 
I'lilleliii and largely supplemental thereto. The author finds little of insecti- 
'hle vjilue in the sediment of certain concentrated washes and advises the 
of the Beau [ 11 6 scale for testing the strength of the preparation. The 
lahlc of dilutions will prove most helpful to fruit growers. 

A Handbook of the Destructive Insects of Victoria, by C. 

Ifthxcii, Prt, 4, p. 1-195, with 33 colored plates; Osboldstouc & Co., 
bourne, 1909. ' 

'file fourth part of this interesting and well known series contains notices 
I number of injurious species, and departs somewhat from the preceding 
^oluiiics in discussing some of the forest tree pests. Our nursery ins[>ectors will 
P‘’'’lk'ularly interested in the regulations governing the shipment and sale 
'’f fruit and vegetables, given at the beginning of the volume, while the some- 
extended accounts of the two fruit flies noticed, will appeal to en- 
bmioiogists having to deal with their allies in this country. The notices of 
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the various species are invariably illustrated by rather well executed 
plates showing the various stages of the insects and their work, i^d j.j 
Instances illustrating parasites. It is interesting to note that the iKn .f. 
fly, Qoittrophilus equi Fabr. is becoming abundant in that section of thr »vriri(} 
The concluding pages are oc*eupied by a series of brief accounts, likewisi- itins^ 
trated with colored plates, of a number of Victorian birds, the author eniphi 
sizing their economic value, particularly as destroyers of insect life, xh,. 
final pages are devoted to a brief discussion of insecticides. The lime sulfur 
wash and miscible oils appear to be unknown in Victoria. 

Insect Depredations in North American Forests, and Practical 
Methods of Prevention and Control, by A. D. Hopkins, U. S. 
Agric., Bur. Ent Bull. 58; Prt. 5, p. 57-101, 1909. 

This is a summarized discussion of in.so<-t injury to forests, with luief 
notices of some of the more destructive species affecting the important trevs 
or their products. There is also tm interesting dissertation on the intenrlu- 
tions existing between insects and forest fires. The author estimates ihc 
total loss on forest products in the Unitixi States at $100,000,000. Some pa>;es 
are devoted to the principles to l^e observed in controlling forest pests, wiih 
several accounts of instances where they have been successfully applied 
The author advocates the utilization of the natural enemies so far as possible, 
He rightfully emphasizes the importance of more systematic biologic work in 
give a scientific basis which may be used in devising practical methods of 
control, insisting that the former is a necessary preliminary. This biilleriri 
gives in small compass, a large amount of very suggestive information. The 
appended list of publications relating to forest insects, will prove of nintcriiil 
service to students of the subjed. 

The Pear Thrips and Its Control, by Dudley Moulton, V. S. 
Dep't Agric., Bur. Ent. Bull. 80, Prt. 4, p. 51-60, 1909. 

This most excellent, detailed account with a number of original ilhiRira- 
tions, gives an extended discussion of a new fruit pest, Euthrips pyri Dan. 
This insect is believed to have originated either in Europe or China. Tlie 
remedial measures advised are plowing and timely spraying with a 
insecticide. The tabulations ami text are both admirable and the publicntiuii 
might well be adopted as a model in many respects. 

The Raspberry Byturus, by W. II. Goodwin, Ohio Agrie. Exp't 
Sta. Bull. 202: 174-^6, 1909. 

The commendable, detailed account with a number of original illustra- 
tions, and e, specially strong on the biology, Is based on cnrefiil field iiivestiga 
tion as well as a study of the literature. Heavy applications of arsenate of 
lead are advised. A bibliography Is appended. 
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Current Notes 

Conducted by the Associate Editor 

in- llaviuond C. Osboroe hag bed'll math' Assistant I’rofessta* nf Zablo^^ in 
{V,ir.>:M'd College. 

\]r. Charles R. Jones, formerly of the Rureau of Kntoniology, jind hn'att'tl 
;H Dallas, Texas, has acceptetl the position of Entomologist of the Philippine 
Isi.nnis. with headquarters at Manila, 1*. I. 

Mr. Alfred B. Champlain, formerly assistant in the Division of Eit>noinie 
Zoology at Harrisburg, I’a., began his work April 1st in his now })osilion 
;ts assistatit in entomology at the Agrienltiiral Experiment Station. New 
Haven, Coiin. 

Mr. Merrill A. Yothers has reeently been appointed assistant eiitonnHogist 
at the Agricultural ICxi)erimeiit Station at Pullman, Wasliington. Mr. Yutliers 
furinerly held a similar position at the Jliehigan station. 

Itev. J. S. Zabriskie, well known as an ('iitomologist and mi<Tos(*oiiist, 
and a member of the Brooklyn Ent()inologi<‘al C'lnb, dicMl at his home In 
Itrooklyn April 2d, at the age of seventy-five years. 

.\t the Bussey Institution of ITai-vard University. Forest Hills, Mass., a 
(Dursc of illustrated lectures iu economic (‘ntoniology and genetics has 1 km‘Ii 
arnmgetl for Sunday afternoons at four o'clock, lieginning April llhh and 
»‘l<>siug May 29th. The entomological lectures are as follo^^‘s: 

.\])ril loth, “Insects as Carriers of Disease. 1. q'lie House Fly and its 
.thles,” by Professor W. M. Whether. 

17tli, “Insects as Carriers of Disease. II. Mosijuitoes and their 
■Hlies.” by Professor W. M. Whrelcr, 

May 8th, “The Gypsy and Brown-tiiil Moths,” by Mr. C. T. Bnies. 

May 15th, “Insects Injurious to Elm Trees,” by Mr. C. T. Krues. 

The vstaff of the Texas Experiment Station, l(M‘ated at College Station, ^ 
fcx., has re<.‘ently occupied the new Administration Building, lately erected 
at a cost of about $47,000. The building is of modern tire-proof construction, 
of two stories and equippefl with all modern device's. 'Phe upper floor 
is oceiqiied by ttie chemical department, whore s[)c<-ial ap])aratus is installed 
i<> p>'oveiit the spread of fire. All floors iu the lalwratory are of cojH-rete 
atHl all rooms are connected by fire-proof doors. On the lower f1of)r are 
the olfices of the Director, Agriculturist, Fecsl Control Biua'au, Plant Patholo- 
gist and Entomologist. The Entomologist of the Station, who is als(» State 
htitumologist oc*onpies a commodious olfice and laboratory. The basement 
the bnilding contuins storerooms for all Depart numts. The iiistalhitiun 
<4 the rcK-ords of the research work conducted iu tlie Station, in a building 
thoroughly i)rote<!ted from fire, is a step well worth einiilation by other 
''iJ^titutions of a similar kind. 

Harper Dean, formerly connected with the lluieau of Entomology, 
t en-;i] (_'rop Insect Investigations, n'signed on March 1st to accept the 
m'^Vurn of Agricultural Editor of the Scmi-Wvcklo Ed-prm published at 
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San Antonio. In his new field Mr. Dean has opiK)rtunity for s,rvi„. , 
large part of the agricultural population of Texas. Mr. Dean Sf. nevi- w.ijii 
Is already making a creditable showing. Considerable space in tlir 
WwmM regularly devoted to timely articles on Economic Entomol-.^T, 

The Minnesota State Entomologist, by means of an appropriatidii -iv,.;; 
him by the last legislature, has had prepared and clistrlbutwl to :,]i ,i,. 
schools of Minnesoti, colored charts showing some of the move coniinn)i 
injurious insects of the state, some beneficial insects, and some ns<>f,il 
Tlie chart is 36 inches by 46 inches, made to bang on the wall rj| |]|(. 
school room. Under each colored figure Is descriptive text, giviii-,' 
the economic relation of the insect or the bird in duestlon to the Unm-y 
orchardist Over seven thousand of these charts have already l)('cn i]]<. 
tributed to Minnesota schools. 


The Entomological Division of the Minnesota Experiment Station is iii,w 
nuhlishing a monthly leaflet, or journal, containing timely items of im.-ivst, 
advice and suggestions to fanners, housekeepers and ganleners, niaihd f.w> 
to any citizens of Minnesota who request it. Th^s is mit a biillelm. Imt 
more like a circular. Its aim is to get timely advice and news ot ins.rr 
conditions to the Minnesota agrioulturists during the growing seas..,,, :,„i 
is to be published and issued tlie first day of May, June, July, August 
Semptemher. 


The iii.Teased interest in Entomology is shown by the following statisti.s 
from Prof. H. F. Wiekham of the University of Iowa. Last year he had ;iri 
increase iii his classes of about 50 per cent over the best prcvh.us r.v<.,d 
and this year shows a further advance of 40 per cent over last. He ,u>w h;,. 
close to 100 students taking work in entomology, thougli the courses aic en- 
tirely elective. 


nORBKCTIO;^ FOR LEGEND ON PAGE 115 
Fin 6 Gcnniimtiou of serfs at diffoi'ent teimieeatares by Del •au, ...lie. 
-given by Abbe, origiiuil, . • Lepklnm rnlmim; x ,sa, 

^ TrifoUmt rcpeiis; Melon, cantaloupe. 


Mailed, June 15, 1910. 




